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I, De Prejfmibus Ponderum in Machinis 

moth. 

Read at the Royal So- A Nimus erat aliquando in Ie- 
dety, Juneay, 1754. /jk g em refiftentiae, quam pa- 
<*- -*■ tiuntur corpora in fuperfi- 
cie aqu® mota, inquirendi. Suafit hoc cura, quam 
dudum mihi impofuit officii ratio, fcientiarum nava- 
lium, quarum plerseque vel ipli refiftentiae theorise 
innituntur, vel ita funt cum eadem connexae, ut re- 
fiftentiam ipfam fupponant cognitam. Ratiociniis et 
calculo interdum infuperabili fidere nolui, experi- 
menta licet plurima pro omni cafu non fufficere vidi; 
experimenta cum ratiociniis ea propter conjungere 
Ratui, modumque quaefivi per experimenta in leges 
refiftentiae inquirendi. 

Reprefentavi mihi cor¬ 
pus fpecifice levius aquas 
ftagnanti ad certam immer- 
fum profunditatem, idem- 
que filo duas ambiente tro- 
cleas potentiae ita jundtum, 
ut, hac fuo praepondio ver- 
ticaliter defcendente, motu 
illud horizontali donaretur, 
qu$fivi ex tempore fpatio 
et ponderibus datis, refiften- 
tiam pro quovis corpore de- 
terminare. 

Non licuit heic, ut mo 



ris eft 
B 


•? 


abftrahere a fric- 
tionibus, 
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tionibus, a rigiditate fili, ab inertia mated®: rntro- 
dueenda erant h®c omnia in expreffione vis accelera- 
tdcis, fi ducta ilia in elementum temporis monftra- 
ret verum celeritatis incrementum. 

At nemo erat, quantum coafntit, qui ita dilucida- 
vit theoriam frictionis ex incremento preffionis in 
machlr.is mods oriund®, ut nexus cum primis me¬ 
chanic® principiis dilucide pateret j quod me invita- 
vit ad indagandam folutionem, quam non ut omni 
numero perfedtam, fed potius ab eruditis et meliora 
edoctis corrigendum et ulterius perficiendam, Illu- 
flriffim® Societad proponam. 

Repraefentat adjedla figura axem in peritrochio. 
Sit potentia movens A. diftantia ipfius a centra mo- 
tus a. Sit quoque pondus B , ejufque a centra diftantia 
b. Sit radius axis, in quem frictio cadit = c. Pon- 
dus raachin® = M diftantia centri virium a centra 
gravitatis = J. Qu®ritur jam preffio in axem, cum 
potentia delcendens A machmam agitet. 

Si jam preffio oriunda ex defcendente potentia A, 
feu ilia qua filum tenditur ad latus a, appelletur ?r, 
erit ob adtionis et readtionis squalitatem preffio feu 

terffio ad alterum latus /3 = -y, unde integra preffio, 
exclufo pondere machin® funifque, = tt -f* ~y~ 
(t -f |) x. Sit jam conftans ratio preffionis ad 
fridrionem ut i: u j erit fridtio = ( 1 + a- et 

momentum hujus frictionis = (i ■+ mo “ 

mentum vero fridtionis ex pondere machin® = 
M c fi j quod priori momento adjedtum dat 

[(* + ?) tt -f M) c it. j unde momentum potenti® 

i moventis 



moventis = d aB b — [(i + t -f M) c 
Cum vero momentum inertise lit A a? ft- B b* ft- -Mi®, 
eritvisacceleratrix=vf#— Bb —^(i -f 7r-]-M)c,j. 

~Ad + £ 1 ? 4* ^ 

et pro acceleratione pundti «, feu potentia mo¬ 
ventis A\ habetur per prindpia mechanics: 

fAa* — Bab—{(i+ s b )T-VM)a Cu . ) j f = 

V ~dd- + Bb* + M~a 2 
d c\ ubi d t fignificat elementum temporis; d c vero 
incrementum velocitatis. Si autem A libere cecidif- 

fet, fuilfet ~dt = dt\ Cum autem incrementa 

vel decrementa velocitatum eadem temporis parti- 
cula in eodem corpore genita lint ut vires generantes, 
licebit inferre ut dt': dt" — dc = A: ad vim 
generantem decrementum celeritatis d t' — d c t qus 
eadem vis eft, quas lapfum corporis retardat, lilum 
tenditj et ad latus a premit ; unde fubftitutis va- 
loribus habetur analogia fequens 

i: i — At z*— Bab —{(i + f uj=A: x 

~A& + B ¥ -f Md* 
ideoque x= 

ABb*+AMd*+ABab+ {(i + fj7r+M) Aacu 

Ad- + BP + Md z ‘ 

,ex qua asquatione invenitur x = 

^ -f ^ Af ^ i? a ^ -f ^ ^ ^ ^ 
A-a* + jS^ + M^ a — (i -^fjAac^. 
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et . .j=ABab±AMd’-° t +ABa* + AM^“ 
A a 3 -f Bb* + Mc? — ^ i -f ■j'jAac[/. 
et prefiio Integra = ~ -r -j- = 

A B [a + &Y + A M (a 3 a c f) (i + 1 ) 

A c? 4 “ B b" 4 ~ M d 3 —— ^ i 4 " A a c p. 

Si jam fridionem et pondus machinse excludere pla- 
cuerit, habetur preilio Integra = A B (a 4 - by : et fi, 

Aa v -\-Bb 3 

ut in troclea evenit, fupponatur a — b, erit preffio In¬ 
tegra = A B (a 4 - d) % — 4 A B 
(A 4 -B) A A + B 

Chriftianus Hee, 

Profejfor Matbef. et Phyf. Experm. in Statu Navali Haf- 
rtienfi , Secietatum Sclent. Hafnjenjs et Berolinenfis 
Membrum. 


II. An Inv&Jiigation of a General Rule for 
the Refolution of Ifoperimetrical Problems- 
of all Orders. By Mr. Thomas Simplon, 
F. R. S. 


Read Jan. 9 
* 755 ' 


T HE different fpecies of problems 
comprehended under the name of 


Ifoperimetrical ones, are of much greater extent 
than the name imports; fince, not only‘the deter¬ 
mination of the greateft areas and folids, under 

equal 



Is 3 

equal perimeters or bounds (whence the name is de¬ 
rived), but whatever relates to the Maxima and Mi¬ 
nima of quantities depending on a line, fpace, or 
body, whereof the figure is unknown, is, by ma¬ 
thematicians, included under that denomination. 

But notwithftanding the ufefulnefs and great ex¬ 
tent of this fubjedt, nothing (that I know of) had 
been done thereon farther than the refolution of cer¬ 
tain particular cafes (fuch as finding the line of the 
fwifteft defcent, and the folid of the leaf!: refinance), 
’till the celebrated mathematician M c Laurin, in his 
treatife of fluxions, gave the inveftigation of an ele¬ 
gant and very eafy method, whereby the principal 
problems belonging to the firfl order may be re- 
folved. - - 

The paper I have now the honour to lay before 
the Society contains farther improvements on this 
fubjedt: as it is by far more general than any thing 
yet offered, and is drawn up with a view to obviate 
the difficulties attending the refolution of a very in¬ 
tricate kind of problems-, and thereby to open an 
eafy way to fome very interefHng inquiries in natu¬ 
ral philofophy, I cannot doubt of its meeting with a 
favourable reception. 

Lemma I. 

Fig. i. At any given points £ A in a right¬ 

line A Lj fuppofe perpendiculars to be eredted ; 
and from any other given points c,f, h> £, at equal 
difiances, {c D\ fG\ hi , k L\) from the laid 
perpendiculars, refpectively, conceive right-lines 
c d,f g, h /, k l, to be drawn, to terminate fbme- 
where in the faid perpendiculars let Jh R, S, T, 

denote 
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denote any quantities exprefied in terms >S A C, 
cD\ and D'd, (independent of C c ) an„ R', 
S', T, as many other quantities affect in the 
very fame manner with si F, f G 1 , and is ^ ; and 
let C, &’> $"> r > and C> R '"> &"> -T\ be quan¬ 
tities, ftill, expreffed in the fame manner, in tc- ms 
of AH, hi, I i, and AK, k L', L 7 , re.^-ddv ~iy: 
'tis propofed to find an eq ation cxp-eding me 
relation of the indeterminate perpendicular H'd, 
G'g, li, LI, fo that the q a-* ty 
may be a Maximum or Min mum, at the lame 
time that the values of the other quantities R 4 * 
S+6'+S"+S'", and T+T+ 
T‘ _j_ Rtr, are gi ven> oj- continue invariable. 



Put D'd ~c£j G'g = @, Ii=sy, and 

let the fluxion of (fuppofing a variable) be de¬ 
noted by q ^ that of R, by r a , &c. &c. then, fince 
(by the nature of the proportion) the fluxion of 
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© 4 - 4 . gg 4- £>)", as well as thofe of R -f- + 

R' 4 - R", S 4 - S' 4 - S" -f S'", &c. muft be equal to 
nothing, we therefore 

• ~q a,-\- q (i -[- y “h ? S = o 

have 14+^4 ^ 

J«. + t ft + t y t S' — o 
In order, now, to exterminate the fluxions «, fg t 
y. S', let thefe equations be refpedively multiplied 
by J > e >fy g> (yet unknown), and let all the products 
thence arifing be added to gether, whence will be had 

^4-f-r 4- fs-\-gty.x-\-q' e r< Rf + gj_ * 
+q" + er" +J s" + gt"*y + f + * r“+JR+gf' 


y S' — o. 

Make, now, q’ + er' A-fs -}-£ ? 5 = ° 

y" + ^’ 7 +yv' + ^" = ° 

/ 4 ^" 4 /* w +^ w =<> . 

From whence (there being as many equations as 
quantities, e , g, to be determined), the values of 
thefe quantities will be always given in terms of q, 
/, /, ©V. that is, e,f g, will always be reprefented 
by quantities depending on q r', s', &c. (or on AF, 
G'g, &c .) excluflve of q , r, 4 t, (or of AC and 
D d), which have nothing to do in thefe laft equa¬ 
tions. 

But, becaufe all the t erms of the equatio n 
q e r -j- J s -j-g? xd 4 q 4 gr ' 4 / *' i - g? x#\ 
&c. — o, after the firfl (q-\-er -j -J s 4£ t x a) do 
vanifh (by their coefficients being made equal to no¬ 
thing), it is evident that q 4 e r A~f s 4 g { niufl 
alfo be = o: which is an equation expreffing the 
general relation of AC, c D, and D‘ d, with regard 



to the other propofed quantities AF, fG\ G r g t &c. 
whereon the coefficients e,f y g, depend: and this 
relation will, evidently, continue the fame, at what¬ 
ever di&mces from the line A L, the points c,f, h, k, 
are taken, as thefe diftances have nothing to do in 
the confideration, all the propofed quantities (as well 
the as R’s, &c.) being (by hypothefis) expreffed 
in terms intirely independent thereof. 

Lemma II, 

Fig. 2. Upon a given right-line B L, fuppofe per* 
pendiculars Bb, Cc, Dd, &c. to be eredted at 
equal difiances ; and upon the fame line B L y as 
a bale, fuppofe a polygon BbcdefghiklL to 
be conftituted, having its angular points b,c,d,&c. 
pofited in the faid perpendiculars; Jet y denote the 
didance of any of thefe perpendiculars (Cc, Dd, 
&c.) from any given point A, in L B produced; 
and, fuppodng b C y c D', d E', &c, to be drawn 
parallel to A B, let the bafe of any of the little 
triangles bC c, c D‘d, &c. be reprefented by /, 
and the perpendicular correfponding by x (y be¬ 
ing given, or the fame, in every triangle, and x 
indeterminate): then, fuppodng R, S, T, to 
denote any quantities exprefied in terms of y, y, 
and st, it is propofed to find an equation exhibit¬ 
ing the general relation of the quantities y, y, and 
x, fo that the fum of all the y J3’s (refulting from 
the, feveral triangles) may be a Maximum or Mini¬ 
mum, at the fame time that the fums of all the 
y R’s, y S’ s, &ci are given quantities. 


Becaufe 



Becaufe the values of the quantities jR, yS t 
y T, depending on the different triangles bC c, cD'd , 
&c. are fuppofed to be no-ways affedted by the di- 
ftances ( Bb y Cc , &c.) of the bafes of thofe triangles, 
from the bafe BL of the polygon, it is evident, that 
thofe values may be changed, by altering the fpecies 
of one, or more, of the faid triangles at pleafure, 
without any-ways affedting the values depending on 
the other triangles: for another polygon L.B i a 3 4 f, 
&c. may be To defcribed as to have all its fides, re- 
fpedtively, parallel to thofe of the former, except¬ 
ing only thofe (23, y6; 78, 910) you would have 
to be different: fo that the whale variation in the 
Vol. 
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feveral fams (whether of the *> J 3 _’s, y R\ or y S r s, 
&c.) will depend intirely upon the difference of the 
particular triangles 2 y 3, c D'd 5t6,JG'g,&c. 
affigned. 

Since, therefore, the values of the y yRs, y S’s, 
&c. may be varied, at pleafure, by altering the fpe- 
cies of any number of correfponding triangles (2 y 3, 
cD'd', y 1 6 , fG'g‘, ywS, hl'i-y $y io, k L' /), 
while the other triangles, and the values depending 
on them, remain the fame, it is manifefl, that, when 
the film of the y J^s, anfwering to all the triangles, 
is a Maximum or Minimum, the fum of any num¬ 
ber of them, taken at pleafure (other things re¬ 
maining the fame), will likewife be a Maximum or 
Minimum; and, confequently, that the fum of as 
many i^s will, at the fame time, be a Maximum or 
Minimum, becaufe y is every-where the fame, or a 
conftant quantity. 

Hence, if the conftru&ion of the preceding Lem¬ 
ma be retained (fuppofing all the R s, S’ s, 
&c. to be here expreffed as before, in terms of 
AG, cD‘, and T)' d, &c.) it is plain that the 
fum of all the J^’s, (or of the y depending 
on the faid particular triangles (and confequently of 
all the y in general), will be a Maximum or Mi¬ 
nimum, when the general relation of y, y, d, (or of 
A C> c D', D'd ,) is expreffed by the fame equation 
q-\-er -j~ f s -f- g t — o, there determined: in which 
y, r, s, /, reprefent the fluxions of Q, R, S, T, di¬ 
vided by that of a’ (=cc — D'd j, ana wherein the 
coefficients e>fg, will be conftant quantities) be¬ 
caufe it is proved that their values depend intirely on 
the triangles J G'g, hit, kL'J. , which remain the 

fame. 
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1 

J 


fame, let the perpendicular (or ordinate) Cc be 
taken at what diftance you will from the given point 
A ; that is, let y ftand for which you will of the 
diftances A B, AC> A D, &c. ^ E. L 


Corollary. 

If the fides of the polygon b c d e fgh, &c. be 
diminifhed, and their number increafed in infinitum , 
the fum of all the y will (it is well known) be 
expreffed by the fluent of y^-, the fum of all the 
y R's, by the fluent of y R, &c. whence it follows, 
that, to have the fluent of j^(anfwering to a given 
value of y) a Maximum, or Minimum, and the 
fluents of yR,yS,&c . at the fame time, given 
quantities, the relation of y, y, and x, muft be de¬ 
fined by the equation q-fi er fi-f s -fl- g * — o, above 
exhibited; q, r, s, &c. being the refpedtive fluxions 
of <9, R, S, &c. divided by that of x, (or x ) ; this 
quantity or x, (in finding the faid fluxions) being, 
alone, confidered as variable. Hence we have the 
following 

General Rule. 

For the refolution of Ifoperimetrical Problems, of 
all orders, take the fluxions of all the given ex- 
preffions (as well that refpe&ing the Maximum, 
or Minimum, as of the others whofe fluents are 
to be given quantities), making that quantity 
alone variable, whofe fluent ( x ) enters not into 
the faid exprefiions; and, having divided every¬ 
where by the fecond fluxion (x), let the quanti¬ 
ties hence arifing, joined to general coefficients, 

Ci 
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i, e,f,g, &c. (whofe values will depend on the 
values given, and may be either pofitive or ne¬ 
gative), be united into one fum, and the whole 
be made equal to nothing; from which equation 
the tiue relation of « and y, and of x and y, will 
be given, let the number of reftridions be what 

O 3 

it will. 


For an example of the general Rule here laid 
down, let the fluxions given be and x; the 

yy 

fluent of the former, correfponding to any given va¬ 
lue of y, being to be a Minimum, and that of the 
latter, at the fame time, equal to a given quantity. 
Here, taking the fluxions of both expreffions (making 
at, alone, variable), and dividing by x, the quantities 

refulting will be — — — and i ; £o that, in this cafe, 

yy 

we have -f-e = o, and therefore x = a*y — E y 

yy 

(fuppofmg a = — j e). From whence, by taking 

the fluents, x = 1 a*y%, or x 2 = 4 ay, an equation 
anfwering to the common parabola. 

If the abfcifie of a curve be denoted by x, and the 
ordinate by y, it is known, that the feveral fluxions 
of the abfcifie, curve-line, area, fuperficies of the 
generated folid, and of the folid kfelf, wil l be repre- 
fented by x, Yxx~j~ yy y y 2 pyVxx-j-yj, 
and p y* x refpedively : if, therefore, the fluxions of 
thefe different expreffions be taken as before (making 

x, alone. 
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alone, variable), we {hall get i -j- —= 

r ^ 


i? X 




+/>' + 


= -f- k f- = o, being a general 


equation for determining the relation of at and y, 
when any one of the faid five quantities ( viz. abfciffe, 
curve-line, area, fuperficies, or folid) is a Maxi¬ 
mum or Minimum, and all, or any number of the 
others, at the fame time, equal to given quantities; 
wherein the coefficients e>f g, and h, may be either 
politive or negative, or nothing, as the cafe .propofed 
may require. Thus, for example, if the length of 
the curve, only, be given, and the area correfpond- 
ing is required to be a Maximum, our equation will 
e x 

then become —7— .. — -f- fy = o, or a 2 x 2 —y 2 x 
xx-j- y y by making a =— jJ’ w b ence % = 

yy 

V a a — 


■yy 


-,and confequently x = a — Vaa- 


■yy> 


or 2 ax — x 2 =y z , anfwering to- a circle; which 
figure, therefore, of all others, contains the greateft 
area, under equal bounds. 

If together with the ordinate (which, here, is always 
fuppofed given) the abfcifla, at the end of the fluent, 
be given likewife, and the fuperficies generated by 
the revolution of the curve about its axis be a Mi¬ 
nimum; then,, from the fame equation, we have 

g y x S' i 'I 

i -}- = or whence ( making a =;— -J 


Yxx-j-yy 


XTS 



xh found = 
a x hyp. log. 
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a y 


a a 


and, 


^yy _ 

y- j- V y )’— a a 


a 


from thence, x = 
which equation, be¬ 


ing impoffible when y is lefs than a, {hews that the 
curve (which is here the Catanaria) cannot poffibly 
meet the axis about which the folid is generated3 
and, coniequently, that the cafe will not admit of any 
Minimum, unlel's the firft, or leaft given value of 
y exceeds a certain affignable magnitude. 

When any, or all of the above-fpecified quantities 
are given, and the contempory fluent of fome other 


expreffion, as x x-\- y j\xyx j, is required to be a 
Maximum, or Minimum 3 the equation (by taking 
the fluxion of this laft expreffion, and joining it to 

_ I—2 n 


the former) will then be & s ~hyj j x 2 nxy y 

ex g y x 

4“ ^4" ~ 7= —T-b/y 4" 77 - r - r F^ 4" hy Z == ° > 

Vxx-\-j>y rXX-\-yy 

which, when m— 1, and n — — 1, will be that de¬ 
fining the folid of the leafl: refinance; and this, 
when the axis only is fuppofed to be given 
(without farther reftridtions) will be exprefled by 


xx+yy\ x 


2 xy y z d— o, or 2 y y z k = 


dx xx-\- yy \; being the cafe, firft, confidered by 

Sir Ifaac Newton.- If both the length and the 

folid content be given, the equation will be 


— 2 xyy* x a x-\- i'>’j + d 4- by* = o 5 but if, 

befides 
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befides thefe, the fuperficies is given, likewife, it will 

_ —» e y A 

then.be — 2 xy ft x xx + y y\ ~-r~======. 

' ' • / ' / V XX-\- yy 

4 - by* ~ °* 

Thus, in like manner, by affuming m = — i, and 


n 


y t ex 

‘ we have -7==- = 4 - d + ~ 7 ==~=Fr 4 

xx y y v x x -j- j> y 


p y x 

f y -j— - === + h y 1 = o, for the general equa- 

\ XX-\-yy 

tion of the curve of the fwifteft defcent: which, 
when ef y g y and h y are, all of them taken equal to 


nothing, will become -7= . + d-, which is the 

° V xx-\- yy 

cafe, confidered by fo many Others, anfwering to the 

cycloid. When the length of the arch defcribed in 

the whole defcent (as well as the values of x and y) 

y~*x 

is given, the equation will then be 

V w -p y y~ 

4 - d 4 - ~r- —====== = = o, or e — y *! x x 2 = d z 

~ Vxx+ yy 

x x x 4 - y y. And thus may the relation of x and y 
be determined, in other cafes, and that under any 
number of reftri&ions. 
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III. Part of a Letter from John Huxham, 
M. D. E R. S. to W. Watfom F R. S. 
in relation to the EffeSls of Lightning at 
Plymouth. 

Read Jan. 9, Q Unday, December iy, 1774, twenty- 
17 59 - five minutes after one P. M. a vail 

body of lightning fell on the great hulk at Plymouth- 
dock, which ferves to Holffc in and fix the malls of 
the men of war. You may have fome idea of it by 
this fcheme, which was fent me by the lieutenant 
of the Peregrine, which lay clofe by the hulk, who 
law it. It burll out about a mile or two to the well- 
ward of the hulk, and rufhed with incredible velo¬ 
city towards it. The piece of the Derrick cut out 
was at leall eighteen inches diameter, and about 
fifteen or lixteen feet long: this particular piece was 
in three or four places begirt with iron hoops about 
two inches broad, and half an inch thick, which were 
completely cut in two by the lightning, as if done by 
the nicell hand and inllrument. Two days after the 
accident I went on board myfelf, and examined the 
matter, and have added what I further obferved. 

The lightning was immediately fucceeded by a 
dreadful peal of thunder, and that forthwith by the 
moll violent Ihower of hail I ever faw in England, 
which fell only in and about this town, for a mile or 
two: there was very little of it at the dock, though 
only two miles diftant. The hail-llones were as big 
as fmall nutmegs, much of the lhape of fome fort 
of beads cut into Iquares, a kind of a dodecahedra, 
ouite pellucid as the cleared: ice, with only a white 
^peck in the middle, about the bignefs of a pea. 
But that, for which I chiefly mention the whole, is. 
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that they were all very nearly of the fame bignefs and 
figure. I examined thoufands of them, as well as 
many other perfons, who all found this fimilarity in 
fize and form: they meafured, immediately after they 
fell, near two inches round. I think this great uni¬ 
formity in the fhape of the hail muft be owing to 
fome faline principle, that determined the configura¬ 
tion. The uniform fleliate form of fnow is very re¬ 
markable, and feems awing to the nitro-aerious fait. 
Every one knows falts {hoot into particular forms: 
and when the falts are compounded, the figure par¬ 
ticipates of both, as is feen in what is called the qua¬ 
drangular nitre. 



j Head 'of the Bulk. 

D 


Vol. 4p. 


December 
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December 15, half pad j, P. M. wind S. W. 
to E, Cut all away by lightning. 

The mad: fprung by ditto, into the heart. 

, The lafhing, forced by the fhock off the Derrick’s 
end, tho’ the lafhing round the mad was found and 
fad. 

E, The Derrick, (or Diredt), out of which a piece 
from A to B was cut off by the lightning: round 
this piece were three or four iron hoops, as de- 
lcribed, which were cut afunder. The Derrick 
was at lead eighteen inches diameter. 

F, The chain-pump, fplit quite thro’ by the lightning. 


I do not know what 
the gentleman means by 
this. The wind was W. 
S. W. the lightning came 
from due wed. 


IV. A re?narliable Cafe of a morbid Eye : 
By Mr. Edward Spry, Surgeon , at Ply¬ 
mouth, in Devonshire. 

June 1751. 

Head Jan. 9 . A /T ARY the wife of Thomas Smal- 
J 7SS- jyi dridge, a mariner of Plymouth, 
complained to me of a violent pain in her left eye, 
and fometimes of very acute pains in the temple of 
the fame fide, with fome defect in her fight. She alfo 
imagined that her eye was bigger than ordinary; but, 
upon infpedtion, it appeared no bigger than the other. 

The 
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The Cornea however became lefs tranfparent, and 
the pupil greatly dilated: but though the pain of 
her eye was fo great, yet the blood-veflels of the 
conjunctive were no way enlarged, nor in the leaft 
redder than that and the fclerotic were before j and, 
from its whitenefs, it appeared no more morbid than 
the other. 

As to the cure : After having bled her plentifully 
in the arm, I applied a bliftering-plaifter to her 
neck, and a gentle repellent collyrium to wafh her 
eye often; purging her every third or fourth day, as 
her ftrength permitted, with a bolus of about eight 
grains of calomel, given night and morning, with a 
folutive draught, purfuing this method for a month 
or fix weeks ; in which time the was bled three 
times more ; and cautioufly obferved my directions 
in her diet. 

But as this method proved of no effeCt, the con- 
fulted DoCtor Martyne, an eminent phyfician of this 
town, who gave all the affiftance he could, but with 
as little fuccefs, her pain increafing rather than di- 
minilhing ; and as the pupil was now enlarged, and 
the cornea became more opake, with great inflam¬ 
mation of the conjunctive and felerotica, and an 
apparent prominence of the whole eye, when every 
thing hitherto failed, I tried two or three draftic 
purges; but thefe difagreeing very much, I was 
forced to return to my former method. I then cut 
a feton in her neck, which run very much ; but all 
to no purpofe, and fhe became itill mo r e miferable. 
The conjunctive became greatly inflamed, with an 
everfion of the upper lid, attended with great pain. 
I often made incifions with my lancet upon this coat, 
which bled plentifully, and gave her eafe for a day 

D 2 or 
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or two, and even took eight ounces of blood from 
the temporal artery. But the eye being greatly en¬ 
larged, and of fo terrible an appearance, after alt 
our endeavours for eight or ten months, I judged her 
difeafe to be a Carcinoma, and therefore propofed 
cutting out the whole eye as the only remedy. 

Several fkilful furgeons were confulted, and it 
was agreed to defer the operation, and truft to na¬ 
ture ; though fhe was in that miferable- condition; 
but at length her eye becoming much greater,, and 
her pain being increafed, I refolved upon the opera¬ 
tion, left the bones of the orbit might become ca¬ 
rious. 

Thus, having called in that eminent and famous 
phyfician Dodtor Huxham, with fome of the moft* 
fkilful furgeons of this place, I performed the ope¬ 
ration in the following manner viz. The tumor was 
fo very large, and the upper lid lo diftended, that I 
was obliged fir ft to divide the orbicular mufcle at 
the inner Canthusj and there began my incifion 
round the upper part of the tumor, for the more 
convenient ufe of my knife. I had not cut deep 
when a great quantity of pus, like lymph, flow’d out 
upon me, with great force, like a fountain, and tha 
tumor fubfided a good deal: but purfuing the ope¬ 
ration, I found a large cift, which filled the whole 
orbit behind the eye; and fo part of the cift was left 
to flough off with the dreffings. The whole eye 
being cut out, I filled the wound with lint, &c. and 
in three days I removed the dreflings, together with 
a great quantity of fanies, which were daily renew’d, 
and the part of the cift, which was left behind, 
ilough’d off the fecond day. The cure went on with 

fuccefs. 
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fncceCs, and, in a month from the operation, was 
completed; and fhe remains free from pain from 
that time to this. 

P.S. I muft mention what feemed remarkable 
upon the cafe : when the woman was pot to bed, we 
came to obferve the frate of the eye, which appear’d' 
a little bigger than the other; and having cut through 
it, we found the humours very much confufed: the 
aqueous humour was not fo clear as ufual, the 
cryftalline lefs folid and tranfparent, and the vitreous 
almoft reduced to a liquid flat*. The cift was very 
flrong and elaftic, and had a cavity large enough to 
contain a large hen’s egg. 


V. A Supplement to the Account of a diftem- 
pered Skin , publijhed in the 4 24/^ Num¬ 
ber of the Philofophical TranfadHons. By 
Mr. Henry Baker, F. R. S. 

Read Jan. 23, T N the year 173 r, a-lad, fourteen years 
1?5S ' X of age, was brought by his father 
from Eufton-Hall, in Suffolk, and fhewn to the 
Royal Society, on account of his having a cuticular 
diforder, of a different kind from any mentioned in 
the hiftories of difeafes. 

The extraordinary cafe of this boy was drawn up 
by Mr. John Machin, at that time one of the Secre¬ 
taries of the Royal Society, and was publifhed in 
the Philofophical Tranfactions, N° 424. 
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As more than four and twenty years are now paft 
fince this account was given, end the perfon therein 
mentioned is ftill alive, and was lately {hewn at Lon- ‘ 
don, by the name of the Porcupine-man, with a 
boy in the like condition, both which I faw, and 
examined; fome farther knowledge of him may not, 
I hope, be thought undeferving the attention of this 
Royal Society. 

His name" is Edward Lambert. He is now forty 
years of age ; a good-looking, well-draped man, of a 
fiorid countenance; and, when his body and hands 
are covered, feems nothing different from other 
people. But except his head and face, the palms of 
his hands, and bottoms of his feet, his ikin is all 
over covered in the fame manner as in the year 173 r, 
which theretore I fhall trouble you with no other 
defeription of, than what you will find in Mr. Ma- 
chin’s account above-mentioned; only begging leave 
to obferve, that this covering feemed to me mod: 
nearly to refemble an innumerable company of warts, 
of a dark-brown colour, and a cylindric figure, riling 
to a like height, and growing as clofe as poffible to 
one another ; but fo ftiff and elaftic, that, when the 
hand is drawn over them, they make a rufting noife. 

When I faw this man, in the month of September 
laft, they were fhedding off in feveral places, and 
young ones, of a paler brown, fucceeding in their 
room, which, he told me, happens annually in fome of 
the autumn or winter months: and then he commonly 
is let blood, to prevent fome little ficknefs, which he 
elfe is fubjedl to whilft they are falling off. At other 
times he is incommoded by them no otherwife, than 
by the fretting out his linen, which, he fays, they 
r do 
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do very quickly: and when they come to their full 
growth, being then in many places near an inch in 
height, the prefifure of his clothes is troublefome. 

He has had the final 1 -pox, and been twice falivated, 
in hopes of getting rid of this difagreeable covering; 
during which diforders the warting came oft, and his 
ikin appeared white and fmooth, like that of other 
people j but, on his recovery, foon became as it was 
before. His health at other times has been very 
good during his whole life. 

But the moft extraordinary circumflance of this 
man’s flory, and indeed the only reafon of my giving 
you this trouble, is, that he has had fix children, all 
with the fame rugged covering as himielf: the firft 
appearance whereof in them, as well as in him, came 
on in about nine weeks after the birth. Only one 
of them is now living, a very pretty boy, eight years 
of age, whom I faw, and examined, with his father, 
and who is exadtly in the fame condition, which it 
is needlefs to repeat. He alio has had the fmall- 
pox, and during that time was free from this dif- 
order. 

It appears therefore part all doubt, that a race of 
people may be propagated by this man, having fuch 
rugged coats or coverings as himfelf: and, if this 
fhould ever happen, and the accidental original be 
forgotten, 'tis not improbable they might be deemed 
a different fpecies of mankind: a confideration, which 
would almofl lead one to imagine, that if mankind 
were all produced from one and the fame flock, the 
black fkins of the negroes, and many other differ¬ 
ences of the like kind, might pofiibly have been ori¬ 
ginally owing to fome fuch accidental caufe. 


Mr. 
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Mr. George Edwards, Librarian of the College of 
Phyficians, having lately drawn, and etched on a 
copper-plate, the hand of this boy, in fuch manner, 
as to (hew the palm free from thefe excrefcencies, 
and its other parts covered with them; and alfo a 
.company of the excrefcencies, as they appear where 
larged:; a copy of the faid plate, which I was fa¬ 
voured with -by him, is now prefented with this ac¬ 
count. 

January 23, 1755. 


VI. An ExtraB of the Subftance of Three 
Letters from Ifaac Jamineau, Efq\ his 
Majejiys Conful at Naples, to Sir Francis 
Hofkins Eyles Stiles, Bart. and F. R. S. 
concerning the late Eruption of Mount 
Vefuvius. 

AUtgaE*ua«of tjj the firft of thefe letters, which is 

thife Letters was 1 , , T 

readj aa . 9) 1755. dated December j, 1774, Mr. Ja- 

mineau acquaints Sir Francis, that they were then 
in the third day of an eruption of Vefuvius, which 
already far exceeded the laft in 1771, and bids fair 
to equal any of thofe fince the burial of Hercula¬ 
neum. It is fome time that they have expedted the 
prefent, from foregoing circumftances, fimilar to, 
though more extraordinary than, thofe of former 
eruptions. Mr. Jamineau himfelf was witnefs to 
the following ones. In April laft, the fire iffued 
from one end of a hillock, in the fhape of a crefcent, 
within the crater, to which you defeended from the 
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upper rim of tlie hill. At that time the defcent was 
about eighty feet, which Mr. Jamineau meafured 
himfelf. On his fecond vifit, in September, the 
crefcent was turned to a cone, but much higher than 
before, being increafed in proportion to the fire, that 
now difcharged, by frequent explofions, thoufands 
of ftones on fire. On a third vifit, in the middle of 
October, the cone feemed lower, which was owing 
to therifing of the bottom of the cup, whofe depth 
from eighty feet was decided to fifty. The lava 
was actually runing in many places; and where it 
was not, the fire was univerfally vifible within a foot 
or two of the furface. They defcended to the bot¬ 
tom, and approached the running lava, whofe pro- 
grefs was fo flow, that they fat a full quarter of an 
hour within three yards of it, in its courfe, before 
they were obliged to fhift their places. Such of the 
guides, as had fhoes on, ran over the very matter as 
it was proceeding, and it was with difficulty, that Mr. 
Jamineau prevented one of thofe, who had not, from 
doing the fame thing. This he was induced to do 
from a paffage of an infcription at Portici, defcribe- 
ing the courfe and effects of the lava, Si corripit , 
aBum eft, periifti. Whence he was apprehenfive of 
the effe&s of the matter’s adhering to this man’s feet* 
for he was under no apprehenfion of his finking in, 
fince the upper coat of this fubftance was fo hard, as 
to bear the throwing the largeft ftones two of the 
company could lift, with very little impreffion, at the 
fame time that the bottom was penetrable, with eafe, 
to a finfl.l l flick they thruft into it. The running of 
the lava within the crater increafed daily, fo that in 
a month’s time the cup was filled within twenty-five 
Vol. 45>. E feet 
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feet of the top. On which one Mr. Vernet (on 
whofe judgment Mr. Jamineau could rely) pro¬ 
nounced, that there muft be foon an eruption from 
the Tides, or an overflowing at the top. Accordingly, 
on tuefday the third of December, at night, after a 
little fhaking, which was not felt above two or three 
miles off, an opening burfl on the eaftern fide of the 
mountain j but the matter foon ceafed running from 
this orifice, and burfl: out from a much greater one, 
about two hundred yards below it. From this there 
afterwards overflowed no matter; but the lava has 
run from it within, though very near, the furface, 
to a third furnace, whence the liquid fire now pours 
out. This chanel of fire, after falling from the 
third furnace, with great fury, a few yards, is covered 
by the hard exterior furface of the lava, which cools 
and incrufis on its furface, as its courfe is on a level 
or gently declining ground, till it comes within ten 
yards of the top of a fteep declivity. Here the fire 
collects as in a refervoir, to fupply a cafcade, which 
rufhes down from thence in a channel of more than 
twenty feet wide, and about two hundred yards in 
length, with a fall of at leaft fifty feet, divided upon 
fuch length. After which the ftream is lefs.Tapid, but 
grows wider, and has already forced its courfe for 
four miles from the fource, where it affords a very 
different fcene from what it prefented from its firft 
eruption. For there it runs over a country already 
deftroyed; the cafcade looks like melted gold, and 
tears off large bodies of old lava, which float down 
the ftream, till the intenfenefs of the heat lights 
them from the bottom. But, in the lower country, 
the chanel is divided into lefler flreams, running 

with 
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with lefs raoidity; whence, notwithdanding its flow- 
nefs, it drives the ftrongeft done fences before it, and 
from lighting the trees, like torches, affords a moft 
extraordinary, though difmal and pitiful, fpedlacle. 

The fecond- letter is dated December 14, 1754, 
and only gives an account of the continuance of this 
eruption. 

The third letter, which bears date the 17th of the 
fame December, fays, that Vefuvius increafes his 
glory and defolation; and that the dream of fire men¬ 
tioned in the firft letter is a mere rivulet, when 
compared to a fecond, of which Mr. Jamineau pro- 
pofes to give an account in a fubfequent letter. 


ExtraB of another Letter from Mr. Jami¬ 
neau, the Britifh Conful at Naples, to Sir 
F. H. Eyles Stiles, dated December 21, 

1754- 


Read Jan. 23, T Should wifh to fay fomething of the 
I7SJ ‘ J[ main branch of the fiery river, which 
I never faw till two days fince j but the departure of 
the poft confines me to fay this only, that the leffer, 
which I faw before, is a fmall trout-dream com¬ 
pared to this, which fets off in a cafcade of a mile’s 
length, and, though rather with a lefs declivity, is 
equally rapid, from the greater quantity of matter 
rufhing down it. The breadth was about fixty feet 
at the top; but by having melted down an ifland, that 
divided its dream about two hundred yards in the 

E 2 . fall} 
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fall, which I will anfwer for its having done now, 
by the progrefs I faw made towards it for the hour 
that I ftaid ; I fay, now, the breadth in that place 
muft be above a hundred yards. 

ExtraB of a Letter from the fame Gen¬ 
tleman^ to the fame , dated December 28, 

1754- 

Read Jan. 23, "'t' TEfuvius runs but with one, though 

1 7 55- yf that the moft confiderable fihream 
of fire: he has alfo changed his note at top, and is 
now more angry than ever, throwing up ftones and 
matter in greater abundance. 


VII. An Account of the Species of Plants 
' from which the Agaric , ufed as a Styptic , 
is prepared. By Mr. William Watfon, 

F.R.S. 


London, Feb. x. 1755. 

Read Feb. 6 , TT Lately acquainted the Royal Society, 
* 755 - that I had fome doubts, arifing from 

the pieces I had feen, whether the agaric fent from 
France, and applied as a ftyptic after amputations, 
was the fungus in caudicibus nafcens, pedis equini 
fgurd , of Cafpar Bauhinj or the fungus conaceus 
quercinus heematodes of Breynius, of which I gave 
a fhort hiftory. In order therefore to be confirmed 
in this matter, I wrote to our worthy brother M. 
Clairaut, of Paris, to lay fome queries, I drew up, 
before M. Bernard de Jufiieu, and M. Morand, both 

members 
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members of this Society, and excellent judges of this 
fubjedt. M. Clairaut, fince our lad meeting, has 
been fo kind as to tranfmit to me their anfwer; by 
which it does appear, that this is prepared from a 
plant, which is called by the botanifts 

“ Agaricus pedis equini figura. In ft. Rei. Herbar. 

“ Fungus in caudicibus nafcens, pedis equini figura. 

C. B. Pin. 

“ Fungus durus arborum, five igniarius. Park. Iheat. 

“ Fungi arborei ad ellychnia. I. B. 

“ Fungi igniarii Cifalpini et Tragi. 
w Boletus acaulis pulvinatus laevis, poris tenuiflimis. 

Linn. Flor. Suec. 
It is the agaric employed for the amadoue 5 and 
Mr. Broffart, who firft brought this preparation into 
practice, conceives, that that, which grows upon old 
oaks, which have been lopped, is the moft valuable 
that it (hould be gathered in Auguft or September, 
and be kept in a dry room. 

The way of preparing it is to take off with a 
knife the white and hard part, till you find a fub- 
ftance fo foft, as to yield under the finger, like £ham- 
my leather. This is to be divided into pieces of 
different fizes and thicknefs: beat thefe with a ham¬ 
mer, to give them a ffill greater degree of foftnefs* 
fo that they may be eafily torn with the finger. 

Mr. Morand thinks, that the agaric, which when 
growing is of a greyiih colour on the outfide, is bet¬ 
ter than that which is white. 

W. Watfon. 


VIIL 
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VIII. An Account of a Mountain of Iron 
Ore , at Taberg in Sweden, in a Letter 
to Mr. Peter Collinfon, F. R. S. By Pe¬ 
ter Afcanius, M. D. Tranfatedfrom the 
Latin by Mr . Emanuel Mendes de Cofta, 
F. R. S. 

Dear Sir, 

Read Feb. 6 , ~w~ Herewith fend you a fhort but accu- 
* 755 * ra te account, and explanation, of the 
drawing I fhewed you, when I had the pleafure 
to view your collection of minerals, and we dif- 
courfed on them. The fubjeft is not unworthy your 
curiofity and learning, which I have long heard of, 
but which I now have the pleafure to be acquainted 
with. This Ihort defcription I have extracted from 
the journals of my travels; and it may perhaps be 
of utility to fome future traveller, who may choofe to 
vifit the place. Permit me to intitule it, 

A Defcription of the Mountain, •which is intirely 
empofed of Iron Ore, at Taberg in Smalandia 
in Sweden. 

The mines of Sweden are juftly efteemed fuperior 
to the mines of molt other countries; and thofe of 
iron are the moil famed. Among the moil curious 
of the latter is that of Taberg, if, with propriety, it 
can be called a mine. The Swediih iron is, and has 
always been, carried to moft parts of Europe, and 
2 is 
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is preferred to all other iron, for many reafons, as 
daily experience demonstrates. 

Moft, but not all, iron ores are attracted by the 
loadftone; the reafon feems to be for thofe, which 
are not attracted, that there are no native particles of 
iron, or that the ore is not fufliciently mineralifed in 
them. The Swedish ores are almoit generally at¬ 
tracted by the loadstone; and from that property, not 
without reafon, many Skilful mineraliSts account for 
the excellency of the Swedish iron. This moun¬ 
tain is fituated in a fandy trad of land, of which 
the fand is extremely fine. Oppofite to it is a valley, 
through which a fmall river flows; its perpendicu¬ 
lar height is above four hundred feet; its circum¬ 
ference half a Swedish league, or three English miles. 
The whole mountain is one mafs of rich iron ore, 
and eyen in fome parts is mixed with particles of 
native iron. Wallerius’s Mineralogy Species 254, 
Variety 2d. Synonyms it Ferrum MineraliSatum. S. 
Minera ferri nigricans folida, Magneti arnica; and 
Linnaeus, SyStema Naturae, p. 176. N° 9. Ferrum in- 
tradabile cinereo-fufcum, pundis nitidis; in which 
he contradids this ore being attraded by the load¬ 
stone, though all the fpecimens I have tried have 
been always attraded by it. The broken pieces glit¬ 
ter with Shining particles, fometimes placed in a 
fcaled, and fometimes in a Striated manner. The 
neighbouring fmall rocks are of a greyiSh Stone 
(faxum purum). About two hundred years ago 
(for fo long have they work’d on this mountain) 
they blew up the maSTes of ore; yet the mountain 
appears very little diminished, except in the laves or 
hollow places, which are at the foot of the moun- 
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tain, oppofite to the valley. By what has been faid, 
it is to be underftood, that the iron ore does not lie 
in regular ftrata, as in other places; neither is the ore 
every-where of equal goodnefs. There are many 
perpendicular as alfo horizontal failures all over the 
mountain, which are filled with the fame fand, re¬ 
duced to a kind of fine mud-like pafte; and in 
no part whatever is it impregnated with the leaft 
particle of the iron ore of the mountain, but is of 
the fame purity and nature, as it is found on the fea- 
beaches, from whence often, by its lightnefs, it is 
carried by the winds, and covers and deftroys whole 
trafts of land, as it happens in Scania, Seeland, and 
Holland. In the interior fifibres of the mountain, 
bones of animals, as of flags and other kinds, are 
frequently found imbedded in the fand. No ore is 
found beyond the foot of the mountain, nor on the 
neighbouring plain; fo that it appears, as if the moun¬ 
tain had been artificially laid on the fand, for it has 
no roots, or, like other mountains, its fubftance does 
not penetrate the ground. The ore breaks eafily, 
and what is broke from the fides of the mountain 
readily falls to the foot of it; while in other mines 
the ore, with great trouble and cofts, is dug from die 
bowels of the earth. The only inconveniency which 
happens here is, that the fand, which is lodged in 
very quantities in the fiffures, when the ore is blown 
up, falls with it to the foot of the mountain, and 
buries or covers it, which they are forced dig away 
again: on which account they always blow up the 
ore from the bottom of the mountain upwards, for 
the greater eafe of the miners, and to hinder the 
heaping of the fand at the bottom. They then carry 
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the ore to the neighbouring furnaces, where being 
roafted, and broken fmail, they mix it with lirne- 
ftone and powder’d coal, and fmelt it into iron. 

Thefe particulars, attentively confidered, make this 
mafs or mountain of iron ore, not only a very curious 
production of nature among the Swedish natural 
rarities, but perhaps among thofe of the globe. The 
generation and fite of this mountain are extremely 
difficult to explain: the moft probable fyftem feems 
to have recourie to an inundation; but as the moun¬ 
tain is fituated in a high and mountainous tract, and 
is near forty Swedifh leagues diftant from the fea, no 
other inundation but the univerfal deluge can be 
brought to Account for it. Perhaps it might be con¬ 
jectured, that, by the violent, and rapid motion of 
waters, this mountain, which before was intirely bu¬ 
ried in the fands, was uncovered and left bare. This 
would indeed be probable, if the whole country 
about.it had been plain; but on the contiary it is a 
very rugged trad, nor are there in the adjacent parts 
the leall veftiges of the fand being carried or d.ffi- 
pated elfewhere. It therefore to me feems more 
reafonable to attribute Its origin or formation to 
fubterranean caufes, which by violent fhocks chang¬ 
ed the whole face of that region, and left the moun¬ 
tain thus elevated and bare; becaufe we have no ex¬ 
amples, to lead us to think (if we draw a conclufion 
ftom fimilar cafes) that this mountain became thus 
mineralized in every part of it, when bare or expofed, 
as we now find it. This alone is certain, that it was 
once quite buried in the fands: the other particu¬ 
lars we remain ignorant of. This is more probable, 
as it appears more conformable to reafon than other 
V0L.45?. F luxuriant 
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luxuriant imaginary fyftems, which rather force than 
elucidate, and very little agree with the laws of na¬ 
ture. Who hitherto has ever rightly explained the 
origin of mountains ? We perhaps know fome par¬ 
ticular caufes, but how can we draw from them ge¬ 
neral conclufions? The bones of animal which are 
found in the interior fiffures of the mountain demon- 
fixate it to be formed by a ruinous catffe. This 
fuffices not to explain, but only to illuftrate, the fub- 
jedi. In the annexed Plate I. A is the mountain 
Taberg. B , B, B, the heaps of broken ore. C, C, C t 
the fand brought forth from the fiffures. £>, D , the 
neighbouring ftony rock j and B» the miners houfes. 
1 am, 

SIR, &c, 

Peter Afcanius. 


IX. An Account of an extraordinary Cafe 
of a Child, By Mr. Richard Guy, Sur¬ 
geon. 

Read Feb. 13. A Child near feven years of age, the 
i 7 S 5 * daughter of an eminent tradefman 

in BHhopfgate-ftreet, having languished, for near 
twelve months paff, of a fuppofed dropfy, and un¬ 
dergone the moil fidlful treatment of feveral eminent 
phyficians unfuccefsfully, died in an emaciated ftate. 

By defire of the parent, I opened the body, ex¬ 
pecting to find water, but, to my great furpqze, 
there appeared as follows: A large round folid fub- 
Etance, fiiaped in the form of an egg, weighing 

fourteen 
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fourteen pounds two ounces and an half, of the adi- 
pofe cellular confidence 3 fome parts of it being 
inore brawny than others. On dividing it through 
the center, were found feveral little cifts, containing 
a meliceratous fluid5 the whole feemed invelop’d in 
a membrane, which I apprehend to be the omen¬ 
tum, but the extenfion, from fo large a body con¬ 
tained in it, had made it almofl: loofe its reticular 
appearance. It was furrounded with many fmall 
blood-veflels, but no confiderable ones. It adhered 
to the peritoneum, the back-bone, and almofl: all 
the internal cavity of the abdomen, refting the large 
end in the pelvis, and thereby greatly comprefling 
the bladder and ureters. The inteftines were all 
crouded together on the right fide, in as fmall a 
compafs as could poffibly contain them. The in- 
teftine colon paffed round the lower part, in the 
form of an S , which adhered likewife: it aifo in¬ 
velop’d the right kidney, which appeared fomething 
bigger than the other 5 and, upon dividing it, I found 
fmall Hones, not exceeding the fize of a large pin’s 
head. The other kidney did not adhere to this fub- 
ftance. The fmall end prefled upwards againft the 
diaphragm, fo hard, as to force the heart clofe under 
the left clavicula: die lungs were fo confined, as to 
render only one lobe capable of refpiration; ^ the 
others appeared as in a ftill-born child. The liver, 
gall-bladder, and fpleen, were as in health 5 the in¬ 
teftines the fame; the mefentery was much extended 
with blood 3 the matrix and ovaria as in their natu¬ 
ral ftate 3 and no other parts, that I could difcover, 
affedted. I could not difcover, on diflecfcion, any 
nuclei, that might particularly fupply, or give rile to, 
this enormous fubftance. 

F 2 
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The child died the fth inftant. J have preferved 
the fubftance at my home in Mark-lane. 


Feb. 6,1755. 


Richard Guy, Surgeon . 


X. ExtraBs of Two Letters from Mr. James 
Latterman, Student in Plyfic and Sur¬ 
gery , to Dr. Schloffer, now refiding in 
London, concerning the EjfeBs of the Aga¬ 
ric of the Oak , after fome of the mofl ca¬ 
pital Operations in Surgery . To which are 
added , Some remarkable Experiments made 
upon the Arteries of Horfes , with the Pow¬ 
der of the Lycoperdon, or Lupi Crepitus; 
by Monfieur La Foffe, Farrier to the King 
of France. Communicated by Mr. Jofeph 
Warner, F. R. S. Surgeon of Guy's Hof- 


ExtraB of the Firfl Letter , dated at Paris, 
January 15, 1755. 

Read Feb. 13. TAR. Latterman informs Dr. Schlofier 
I7SS * 1 3 of his having made application to 
Monfieur Andouillet, Monfieur Moreau, and to many 
other furgeons of note, to know upon what fubjedts, 
and how often, they have made ufe of the agaric of 
of the oak. Monfieur Andouillet informs Dr. Lat¬ 
terman, 
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fcerman, that he had applied it after fix amputations, 
and fuccefsfully j three times after amputations of 
legs above knee 5 and three times after amputations 
of legs below the knee. 

Monfieur Moreau, furgeon to the Hotel Dieu, in¬ 
forms Dr. Latterman, that he had applied the agaric 
of the oak, after feveral amputations of legs beiow 
the knee, and after feveral amputations of the arm 
both above and below the elbow, and every time 
with fuccefs: that their method of applying it is by 
placing pieces of the agaric upon the mouths of trie 
veflels, and upon them dofiils of lint. 

ExtraB of the Second Letter , dated at Paris, 

■ February 5, 1755. 

Read Feb. is.TAR, Latterman informs Dr. Schlofier, 
W 5 S- that Monfieur Andouillet, furgeon 

of the Charite, has lately amputated a leg above the 
knee. He applied the agaric of the oak in the ufual 
manner, and no bleeding at all has fince happened. 
Two days after the operation, the Do&or faw him 
remove the dreffings, and the whole of the agaric : 
the mouths of the veflels appeared .quite clofed, and 
he made no farther ufe of the agaric to the wound. 
The patient has a fair profpedt of doing well 5 and 
the wound appears properly digefted. 

Dr. Latterman then proceeds to give Dr. Schlof- 
fer an account of fome experiments made upon the 
principal arteries of horfes, after being divided. 
Dr. Latterman obferves, that the virtues of the pow¬ 
der of the lycoperdon, or the lupi crepitus, have 

been 



[ 38 ] 

been known, for fome time* but that Monfieur la 
Foffe has made them more confpicuous by his expe¬ 
riments. His firft obfervation is this, that, upon ap¬ 
plying it upon the mouths of the largeft arteries, 
when divided, the bleeding has ceafed in a few mi¬ 
nutes, and that the mouths of the divided arteries 
have healed up without any farther difcharge. His 
fecond obfervation is, that in twenty-four hours after 
the application of this powder, a thin pellicle or 
iin is formed upon the mouths of the divided ar¬ 
teries, and that within the veflels is found a fmall 
plug of congealed blood. His third obfervation is, 
that the pulfation of the artery is to be feen in a 
very diftindt manner at the extremities of the veflels. 
His fourth obfervation is this, that the coagulated 
blood is of a conical figure, whofe bafis is at the 
mouth of the veifel, and its apex in an oppofite di¬ 
rection. 

Dr. Latterman fays, that all thefe curious experi¬ 
ments have been verified by the commiflaries of the 
Academy of Sciences, who, upon obfervation, have 
found them all agreeable to truth. 


XI. A Letter from James Parfom, M. D. 
JR, R. S. to Thomas Birch, D. X). Secret . 
R. S . concerning the Ufe of LycCperdon, in 
flopping Blood after Amputations . 

SIR, London, Feb. 13, 1755. 

Head Feb. 13, flpHE laudable endeavours of feve- 
* 755 - ral gentlemen of our learned So¬ 

ciety, as well as of Paris, have been exerted flrenu- 

oufly 
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bufly in afcertaining the quality of the agaric with 
refped to flopping the blood after amputations; and 
it appears, that in many inflances the fuccefs an- 
fwered according to expectation. There are flill, 
however, various objedions made by fome to its effi¬ 
cacy ; and fome doubts concerning the intfficacy of 
its power upon the more confiderable arteries efpe- 
cially. 

And as it were to be wifhed by every humane 
perfon, who is called to undertake thofe painful ope¬ 
rations of the amputation of limbs, which his duty, 
however arm’d with companion, authorifes, that any 
means could be found whereby part of the patient’s 
fharp fenfations might be taken off; fo every attempt 
towards this laudable end will be very warmly re¬ 
ceived, by thofe whofe fandion has heretofore often 
encouraged every eflay advanced for the public good. 

It is not unlikely that, at prefent another, even 
a more certain method is found for flopping the 
blood in the mofl confiderable arteries after amputa¬ 
tions ; which, if the teflimonies of the Royal Aca¬ 
demy of Sciences can be relied on, cannot admit of 
either hazard in the application, nor delay in its 
effeds: nor is there the leafl need of the affiflance 
of the tourniquet to reflrain the blood while the re¬ 
medy is applied j where pain is avoided, and yet the 
neceffary fuppuration goes very happily on towards 
perfeding the cure. 

I therefore fhall haflen to the hiflory of the re¬ 
medy, and recommend it to our furgeons to make 
the experiment on quadrupeds of the larger kinds, 
as the author of this invention has done, before it is 
attempted upon human bodies 3 and muff call it an 

invention. 


i 
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invention, becaufe though authors have mentioned 
it as good to hay haemorrhages, yet nofce before 
him, that I know of, has made ufe of it in the cafe 
of amputation. . 

Monf. la Foffe, Farrier to the King of France, has 
publifhed a book lately, which treats of fome dif- 
eafes in horfes, which I happened to fee yeflerday 
morning, wherein he takes occafion to give a parti¬ 
cular detached piece upon a remedy for flopping 
blood in wounded arteries; of which the following 
is an extradt; and alfo of the declaration of the Aca¬ 
demy of Sciences upon the experiments made with 
it. 

The iubjedls he chofe for this purpofe were horfes; 
and, in the find experiment, he laid the temporal 
artery bare, and divided it half-way tranfverfely, 
from which the blood iffued with great violence; 
he immediately applied the powder of the crepitus 
3 upi, or puff-balls, a very common production in our 
fields, lycoperdon, by the botanic writers; which he 
confined only with the palm of his hand to the part, 
and the blood flopped. He prick’d in the fame 
manner an artery in an horfe’s leg, and flopped it in 
the fame manner. 

Tq make his next experiment, he cut off the fore¬ 
leg of a horfe, near the breaft, and applied to the 
flump this powder, confined only by a piece of blad¬ 
der, and the blood flopped; tho’ the horfe flruggled 
a great deal, for he was flung to make the amputa¬ 
tion. The tail of the fame horfe was cut off near 
the body, and the four arteries were immediately 
flopped in the fame manner.. 


4 
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Four days after, this horfe was killed, and Monf. 
la Foffe differed the arteries divided before; and 
found in every one a membrane almoft tranfparent, 
with -a grume in form of a cone, which clofed up 
the mouth of the artery very exactly; the bafis of 
which was outward, and the apex turned inward; 
that he could obferve the motion of this membrane 
and cone correfpond with the arterial pulfation, ad¬ 
vancing and receding, while the horfe was alive; 
and, that in every fubjedt upon which he made the 
experiment, the fame effedfes were exadtly produced, 
without the leaift variation. And further, in order 
to fee whether the fuppuration, confequent to the 
amputation, in the progrefs of a cure, might not 
open the arteries again, he let the ftrongeft horfe 
live till a perfedt fuppuration came on, and found 
that it was not capable of hindering the cicatrifing 
of the arteries. 

Thefe experiments, among others, were laid be¬ 
fore the Royal Academy of Sciences 5 and they ap¬ 
pointed Monf. Bernard de Juffieu and Monf. Bou- 
vard to examine the truth of thefe fadts; and ac¬ 
cordingly Monf. la Foffe cut off the tail of a young 
mare, in their prefence, applying this powder, and a 
bladder over it j and took off thefe dreffxngs in a 
quarter of an hour after. Three of the arteries were 
abfolutely flopped, but the fourth bled freely; to 
which he applied fome of the powder with his fin¬ 
gers only, and the blood in this lafWtery was per- 
feffly flopped in fix minutes. 

Againj eight days after, the thigh of this young 
mare was cut off ten inches above the hamand in 
order to try whether the powder of Armenian bole 

Vol. 45>. G would 
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would not have the fame effeft, they applied it to 
the flump, and fecured it with proper bandage • and 
after two hours and an half, the blood fprung out 
with the fame impetuofity; when Monf. la Fofle 
applied the lycoperdon powder, which he held on 
with his hand alone, for only fix minutes : he took 
away his hand, and no artery bled but the crural; 
but the ftieam of this was very fmall, by means of 
the powder ; which they let alone for fix minutes, 
and yet it did not increafe: then this gentleman put 
a pinch of the powder to this bleeding veffel, and 
the blood flopped in four minutes before them. In. 
all thefe operations the fame cone and membrane 
were formed; for they difledted them all afterwards, 
and this effedfc of the medicine was ever conftant. 

Thefe were the fads ftrongly attefted by the com¬ 
mittee of the Academy mentioned above ; which, I 
think, as ftrongly deferve the notice of the world j 
and if the fame effedts are produced upon human 
bodies, the painful tying up the arteries, and the ha¬ 
zard or uncertainty of the agaric, will be fully com- 
penfated in this noble powder. 

It is faid by thofe two gentlemen, that this powder 
was not quite unknown before: true, 1 know that, 
in countries where I have travelled, the common 
people know it to be good for flopping blood, and 
accordingly ufe it for bleeding of the nofc, and acci¬ 
dental cuts in any part; and authors have indeed 
mentioned it as^good, in the fame intentions 5 but I 
do not know of 'any who have brought k to the teft 
in amputations, where its ufe is veiy capital, and its- 
application fo eafy and Ample, and when alfo every 
field almoft, during the autumn, produces thefe 
balls. 


Mr. 
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Mr. Ray, in his hiftory, afcribes that virtue to this 
powder; and alfo fays, it powerfully dries up fout 
ichorous ulcers ; and many others commend it as a 
ftyptic befides. 

This, Sir, is what I thought neceffary to lay be-' 
fore the Society, from the fame motive that I am 
fure would excite every member, if opportunities 
offered. I am, 

SIR, 

Your moft humble fervant, 

J. Parfons. 


XII. An Account of the State of the Ther- 
mometer , on the 8 th and gth of February 
1755, in a Letter to John Canton, M, A. 
p. R. S. from Henry Miles, D. D. 

F. R. S. 

Dear Sir, 

Read Feb. 13, T Thank you for the regiffer of your 
l75S * X thermometer on the late cold days, 
and have inclofed that of mine,'on the fame times; 
which, if you pleafe, you may lay before the Royal 
Society, with the following remarks. 

The cold on the 8th inftant, efpecially at mid-' 
night, was extraordinary, if it be confidered, in how> 
fliort a fpace of time it increafed to that degree you* 
mention. And that this may appear, I have prefixed' 

G 2 to 
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to the register of my thermometer, in the annexed 
paper, the Hate of it on the 7th, on which day, tho’ 
tjie wind blew very ftrong from the eafl, the cold ex¬ 
ceeded the degree of freezing-point but very little. 
Some allowance is indeed to be made for the thicknefs 
of the atmofphere. 

, The lowefi State of my thermometer was on the 
8th day, at jh. a. m. when it had fallen to 17-i; 
though it appears to have been unufually cold 
throughout the day, by the regifter. 

It is probable,, that the crifis was at or about the 
time of your midnight obfervation; for the wind 
drifted to the S. E. and the thermometer indicated 
a considerable abatement of the cold feveral hours 
before day. As you have mentioned the difference 
between the height of the thermometer placed 
againfl the houfe, and that of one in the middle of 
your garden, I would inform you, that J have for¬ 
merly found about the fame difference between them, 
when I have made the fame trial. 

A thermometer Within my chamber, near another 
placed on the outfide of the window, continued 
falling till the ninth day; when at 6 h. a. m. it flood 
at ay-’. At 8 h. p. m. when that without was at 38, 
this within was no more than 2 8, at which time wa¬ 
ter was congealed ip my chamler, and it froze all 
night, and part of the next day, in the. £ifne j tho’ 
the window was covered thick with Small drops of. 
water on the outfide, even at 8h, p. m, fo that here 
was a great increafe of cold within, while there was 
a very conliderable. abatement of it abroad. So little 
dependance can we have on the indications of the 
temperature of the air by thermometers placed in a 
houfe. 

' I only 
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I only add my ardent wishes, that a number of 
gentlemen, redding at a diftance from each other, 
would agree to make regular -obfervations of the 
weather, with inftruments of the fame conftrudion, 
and framed by the fame hand. Their regifters would 
be worthy to ftand on record; and, by comparing 
them, an improvement might be made in the natu¬ 
ral hiftory of the air, fo juftly complained of, as be¬ 
ing very defective: and from thence- might enfue be¬ 
nefit to the public in feveral refpeds. I am, 

Dear Sir, to you 

Tooting, Feb. and the Royal Society, 

‘I 3 > I 755 * 

a faithful humble fervant, 

H. Miles. 


1755. Mr. Canton’s of his The regifter of my Thermo- 

Thermometer, in Spital- meter, at Lower-Tooting, 
f^uare, London. in Surrey. 


Teb, 8, 


Feb. 9. 


Feb, 7th ...* 6 k . a. m . 31. 

2 b . p , m . 33. 
«* < • 332, 3^* 


2 h . f. 

27 

cloudy all day, and W* 
high at E. 

7 h . a, m. X7I. 2 h . p.m} 26^ 

- - - - 8 b . p* m . 

20 

cloudy W.E. 

In the middle of the garden 

2 6 

S^.p.m. 19^ 

At midnight - - * 

* 5 i 

clear. 

In the middle of the garden 

11 

At 6 b . a . fit. 23. not lower 

At 8 h . a. m. * - - 

2l| 

2 h . p.m* 

S°i 

after, cloudy. W. S. E, 

8 h . p. m* - - v 

ni 

2 h . p.m. 33^. very cloudy 
W. S. E. 


8 h . f. m. 38./. doudy all* 
W. S, E. 


2311. 
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XIII. An Account of fome Cafes of Dropfes , 
cured by fweet Oil: In a Letter from Wil¬ 
liam Oliver, M. D. F. R. S. 

SIR, Bath > Feb - 10 > *755- 

Read. Feb. 20,TT Cannot recoiled: whether Mifs * * had 
l 7 S 5 - been tapp’d, or not, when you did 
me the favour to call at my houfe. But I dare fay, 
an account of her proceedings fince will not be un¬ 
acceptable. 

Mr. Pierce took from her eleven pints of water. 
As foon as the bandage could be loofened, Dr. Hart¬ 
ley and I examined the ftate of her belly. The epi- 
gaftric region was quite emptied; but we found a 
great fulnefs, which extended itfelf on each fide the 
inguen, towards the back. We put her upon a very 
fpare dry diet, and allowed her but a quarter of a 
pint of liquids in the twenty-four hours. But tho’ 
her urine much exceeded in quantity what £he drank, 
the fwelling increafed, and we feared the belly would 
foon fill again. A lady, who was with her, told us, 
that, juft before £he left London, the had heard, that 
two perfons had been cured of confirmed dropfies by 
being anointed, morning and evening, with common 
falad oil, which was rubbed into the whole abdo¬ 
men, for an hour at a time, with a warm hand. We 
could not refufe the trial of fo innocent a method. 
The Iatraleiptas began their operation. About the 
third day of anointing, the urine was confiderably 
increafed, and continued to be fo. The fulnefs gra¬ 
dually decreafed', a k nd in a fortnight’s time was quite 

gone. 
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igone. Her appetite, digeftion, and fleep, grew na¬ 
tural, and fhe recovered fiefh, ftrength, and fpirits. 
About fix weeks after her firft anointing, her menfes 
appeared, and at the end of the next month fhe had 
a regular return, of good colour, and in fufficient 
quantity. I faw her at the public room laft week, 
in as good health as I ever remember her to have en¬ 
joyed. 

You may be fure this recovery was much talked of, 
and fet all the hydropics a rubbing. 

A man, aged fifty-five, from hard-drinking, and 
many wrong methods of cure, had -been cachedtic 
fifteen years, and had often thefymptoms of jaundice 
and dropfy. Half a year ago, his belly, legs, and 
thighs, fwelled to an enormous fize. He was with 
difficulty moved from his bed to his chair, and was 
given over, as a perfon in an incurable dropfy. About 
three weeks ago, he began to anoint. After three or 
four days rubbing, his urine was greatly increafed; 
and in a fortnight, his belly, thighs, and legs, were 
wonderfully decreafed, and I faw him a few days 
ago walking about the town, whereas before he could 
not move a joint. 

A woman of feventy years of age, of a thin ha¬ 
bit, who got a livelihood by carrying cakes about the 
town, fell into an afcites. Her belly was fo greatly 
diftended, that fhe was obliged to quit her bufinefs, to 
confine herfelf to her houfe, and for the rooffc part 
to her bed. She anointed. Her urine foon increafed 
in quantity, and continued to do fo. She was at my 
houfe this week, as lank, as fhe faid, as a maiden, 
and in as good health as fhe had enjoyed for many 
years. 


3 
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Thefe cafes are, I think, fufftcient to encourage 
farther trials. I am, with true refped, 

S I R, 

Your moft obedient humble fervant, 

W. Oliver. 


XIV. Obfervationes 'Eclipfium Satellitum Jo- 
vis habit# Ulijjipone in Regio Collegio Bea- 
tijftmce Virginis a NeceJJitatibus nuncu¬ 
pate^ a Joanne Chevalier Co?ig. Oratorii 
& Regalis Societ. Lond . Socio, Anno 1754. 

Read Feb. 27, T 'X IE undecima Januarii, telefcopio 
* 755 ’ U ma g no Gregoriano, long. 6 pe¬ 
dum dimidio, node clariflima, obfervavi immerfio- 
nem fecundi SatelUtis hora poftmeridiana femporis 
veri, 9 h . 4'. 3". Hac, ac fequentibus diebus, dare 
confpiciebantur fafciae duae in difco Jovis. 

Die decima-quinta Januarii, eodem telefcopio, 
cselo etiam claro, obfervavi immerfionem primi Sa- 
tellitis hora poftmeridiana temporis veri, iih. 23'. 
S%". 

Die decima-odava Januarii* eodem telefcopio, ob- 
fervavi immerfionem fecundi Satellitis hora poftme¬ 
ridiana vera, i iK 35'. 30". 


XV, 
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XV. An Account of thofe malignant Fevers^ 
that raged at Rouen, at the End of the 
Year 1753, and the Beginning of 1754* 
By Monf Le Cat, M. D. Profeffor of 
Anatomy and Chirurgery at Rouen, F R. S. 
Member of the Royal Academy of Sciences 
at Paris, and perpetual Secretary of that at 
Rouen. 


Read Feb. 20, and A BOUT the end of November 
March 6,1755. 1751, a malignant diftemper 

broke out in this city; the ravages of which conti¬ 
nued during the fubfequent months of December, 
January, and part of February. 

I was induced, by the noife it occafioned through¬ 
out Europe, to treat of it in a particular manner. 

In order to which, I fhall give a hiftory not only 
of this laft epidemical difeafe, but alfo of that of 
the preceding years, to which it is nearly related. 

The medical gentlemen, who have practifed in 
this city from the beginning of the prefent century, 
have allured us, that, for the laft thirty years, this 
country has been more i'ubject to malignant fevers 
than it had ever been before ; and that the greateft 
part of them have been accompanied with miliary 
eruptions. I fhould be tempted to fix this epochain 
1723, and 1724, becaufe the firft of thefe years was 
exceffively dry, the rain at Paris amounting to no 
more than feven inches eight lines, (whilft the mean 
year comes to nineteen), and the year 1724 ^ad on h r 
V0L.49. H twelve: 
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twelve: whild the year 1725 produced more than 
feventeen inches and an half, which fhould caufe a 
temperature nearly approaching to the mean quantity, 
'which may be looked upon as the moil healthy. 

I obferved in' 1736 and 173; certain gangrenous 
fore throats, which chiefly attacked children: they 
appeared again in 1748, in young perfons of the firft 
didindfion, not only at Rouen, but alfo at St. Cyr, 
near Verfailles, and at Paris. Perfons of a certain 
age were alfo feized with it, not only in town, but in 
the country; and in fome the tongue alone was the 
feat of the gangrenous efchar. In the fame years 
1737 and 1738, there was a great number of ma¬ 
lignant peripneumonies, of that kind called pituitous. 
The lungs of thefe fubjects, many of which I open'd, 
were become fchirrous ; and the patients perifhed 
for want of being able to admit air into them, as 
if they had been drangled. Some of them mod 
earnedly begged of me to open their breads, ima¬ 
gining that a new vent would give them breath. 

In 173 9 we had, at the Hotel Dieu, continual fevers, 
with frequent faintings j and the patients, without 
any other violent fymptom, died in fix or feven days. 
I found fmall abfeeffes in the fubdance of their hearts, 
near the auricles. Nothing remarkable happened 
from 1739 to 1743, but that the fined, longed, and 
dried dimmer I ever knew in Normandy, produced 
epidemical bloody-fiuxes, which grievoufly afflidted 
both this city and the whole country round about. 
-Thefe fluxes were preceded by great lownefs of fpi- 
rits, attended with violent colics, and a fharp fever: 
the pulfe fmall, the mouth and tongue foul, a nafty 
a tade 
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tafte in the mouth, and frequent naufeas; and when¬ 
ever a hiccup came on, death was not far off. 

The principal feat of this diftemper was in the 
large inteftines; though fometimes the fmall guts 
and ftomach had their fhare. In one, whofe name 
was Couion, who voided pure blood a little before 
his death, I found a great portion of the inteftinal 
canal full of blood, the villous coat being much 
fwell’d, and greatly inflamed: and, putting it in wa¬ 
ter, one might eafily difcern, with a magnifying- 
glafs, a great number of red points, which appeared 
to be the mouths of the veffels, which poured out 
the blood found in the inteflines. 

One Le Fevre had blood difcharged even up to 
the ftomach; and the inner membrane of this or- 
»an, towards the pylorus, was in the fame condition 
with that of the great inteftines of the foregoing pa¬ 
tient. The duodenum, jejunum, and the beginning 
of the ileum, were found j the end of the ileum was 
inflamed, and the large inteftines were gangrened. 

In one, called Saracin, the fame inteftines were 
all mortified; the caecum, and half the colon, were 
as large as a ftomach diftended with wind. Their 
canals were full of a bloody matter, and their in¬ 
ward membrane feparated very eafily. The gangrene 
feemed particularly to affedt this coat. The ftomach 
and fmall guts were found; neverthelefs his death 
was preceded by the hiccough. 

In fome others, the gangrene had feized all the 
coats of the inteftines j and fometimes thefe canals 
were fo far pierced by the efchars, as to let the faeces 
pafs through into the cavity of the belly. And in 
r H 2 fom® 
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fome the bladder itfelf partook of the diforders, that 
were obferved in the great inteftines.. 

A few bleedings at hr ft, cooling liquors, as whey, 
chicken-water made into an emuliion, emollient cly- 
fters often repeated, and paregorics given properly, 
and in fmall quantities, were the raoft fovereign re¬ 
medies for this difeafe. Purgatives were generally 
hurtful. 

However, ipecacoanha fucceeded with fome ; and 
an Englifti pupil of mine, Mr. George Rofs,. made 
very fuccefsful trials with bolufes of vitrum antimonii 
ceratum. 

Whenever blood was taken away in an over great 
quantity, the patient in three or four days fell into 
the agonies of death. Anodyne drops given too 
freely, inftead of quieting, occalioned reftleffnefs, 
and increafed the fever and inflammation. 

I was myfelf ftruck with this difeafe, as if with 
lightning, and palled, in a few hours, from a good 
ftate of heath into a finking and infenfibility, which 
indicated a gangrene coming on, and the utmoft 
danger. Two bleedings, clofe upon one another, 
brought me to myfelf; but my infenfibility was fuc¬ 
ceeded by the ufual colic and flux, which was the 
principal diftemper: then one half ounce of diaco- 
dium freed me from this painful and dangerous con¬ 
dition, as fpeedily as the infebted air had thrown it 
upon me. 

In the following feafon, and even in the year 1744, 
when this diftemper prevailed no longer as an epide¬ 
mical one, there happened fome very extraordinary 
circumftances. 

On 
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On the 30th of November 1743, the wife of a 
writing-niafter, being of a robuft habit of body, and 
in perfedt health, was fuddenly feized with a violent 
colic in her ftomach, and died in three hours. I 
found three gangrenous places at the upper orifice of 
the ftomach. I doubt whether ever any diftemper 
could have deferved the name of a plague more than 
this, if it had been epidemical. 

In the courfe of the year 1741, we had a great 
number of gouty rheumatifins, with fevers. . The 
patients were deprived of the ufe of their limbs; 
the miliary eruption often came on, and feemed to 
relieve them, by reftoring their limbs. In fome their 
pains went of by forming phlegmons and eryfipelas’s 
upon the extremities; fome of which feized the 
arm and fore-arm, and were confiderable enough to 
bring on the death of the patients: others were at¬ 
tended with large gangrenous efchars, which likewife 
frequently proved fatal. 

Of all the remedies, that did fervice in thefe dis¬ 
orders, decodions of the bark, and the fudorific 
woods, as likewife that of fcorfonera, were moll 
effectual. But if a plentiful miliary eruption came 
on, notwithftanding the relief it feemed at firft to 
procure, the event feldom turned out well. 

The years 1745, 46, and 47, proved tolerabiy- 
healthy: fome diforders of the throat, becoming 
more common about the end of the laft of thefe three 
years, were the fore-runners of the gangrenous fore 
throats of 1748, of which I have already made men¬ 
tion. In thefe cruel diftempers the throat was in 
the fame ftate with that of the larger inteftines ia 

1743- 


Great 



[ 54 ] 

Great and frequent bleedings made the patients go 
off the fooner. 

There were alfo this year malignant fevers, that 
began with rigors, fix’d pain in the head, pain about 
the heart, the fever in appearance very fmall, yet at¬ 
tended with delirium, and often with a miliary erup- 
tion. 

Thofe, who died, had the villous coat of the flo- 
mach fpread over with inflammatory fpots, which 
fwelled its fubftance, and gave it a brownifn purple- 
colour. Thefe fpots were in greateft number about 
the upper orifice of the fiomach. 

The fmall guts had alfo fome of thefe fpots. I 
got drawings to be made of them. 

Sometimes the glands of the mefentery were 
found obfiru&ed, when the larger inteftines, and 
other vifcera, were in a found ffate. 

I cured, or rather flopp’d the progrefs of, thefe 
diflempers, by giving, upon the firft coming on of 
the rigors, a cordial and febrifuge eledtuary *. 

When the diftemper did not yield to this remedy, 
we had recourfe to fmall bleedings, and gentle phy- 
fic. Such as were feized naturally with a flight flux, 
got well with the help of diluting liquors, made a 
little deterfive, fuch as limonade ; but fome of them 
lafted forty days, and above. The years 1749, fo, 
and fi, had the like malignant fevers, fome of which 
were accompanied with violent colics in the: begin- 


* Kinkina, one ounce: Venlce-treacle and rhubarb, of each 
half an ounce: felt of centaury and wormwdod, of each one 
drachm: fyr, of mercurialis, q. f. 

in g> 
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ing, followed with fluxes, which it was found ne- 
ceffary to moderate. I fucceeded with one or two 
bleedings, after which I gave the decodtum album *. 

Some of thefe difeafes had the appearance, at firft, 
of a flight peripneumony, or cold, with perpetual 
faint fweats: then followed a drowfinefs and itupor, 
a rambling for fome moments at night, the belly 
puffed up, and uneafy, little or no urine, then a 
miliary eruption and delirium; and the patient was 
carried off in a few days. 

The ftomach in thefe fubjedts was inflamed, as 
alfo the fmall guts, by patches. In fome there were 
ulcers, which almoft penetrated the fubftance of the 
inteftines. 

Their lungs were full of blood, and in the back 
part, adhering to the pleura. 

Thole, who had a flight loofenefs only in the 
morning, which did not check the fweats, recover’d. 
Some of the malignant fevers, which we had at 
the Hotel Dieu in 1750, were reported to be caufed 
by infedtion conveyed in bales of horfe-hair, to which 
was left fome of the animals flefh, that was become 
putrified: and yet thefe fevers did not differ from 
others which we have already defcribed. 

Martha Renon, a girl of about twenty years of 
ao-e, who died of this fever, had the mefentery filled 
with obftrucled glands, and the inteftines mortified 
in different places. 


* Crum of bread, two ounces; hartfhormfbavings, half an 
ounce; root of the greater comfrey, cut in dices, one ounce; to 
be boiled in a quart of water for a quarter of an fcour: ftrain, and' 
adi an ounce of diacodwsu 

Francis 
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Francis Gentil had, befides thefe fymptoms, almoft 
the whole mefentery mortified, and an anthrax or 
carbuncle at the upper and fore-part of the arm-pit, 
and the whole body of a livid colour. This car¬ 
buncle proves, that thefe malignant fevers were fome- 
thing peflilential. 

I fay nothing of the fmall-pox, which hardly ever 
leaves this climate in any feafon of the year, but 
which neverthelefs is more common towards the end 
of fummer, and in autumn, and for the moft part 
is accompanied with the miliary eruptions, which 
we have already obferved to bejoined to all thefe dif- 
eaies, and which feldom failed to render them mor¬ 
tal. 

I opened feveral of thefe variolous bodies, and in 
the greater number found fuperficial ulcers upon the 
nervous coat of the ftomach, towards its upper ori¬ 
fice, with livid and inflammatory fpots upon the 
other parts of the fame, as alfo on the inteffines 
(though in a fmall number), and the glands of the 
mefentery enlarged, and hardened. 

In the year 17 72, and beginning of 53, thefe 
malignant fevers, that put on the appearance of pe- 
ripneumonies, became mortal in feven days, and we 
difcovered, that they were occafioned by a fuppura- 
tive inflammation of the pericardium. Laxative me¬ 
dicines, quickened by an emetic, were moft fucceff- 
ful againft thefe inflammations. 

About the end of the year 1753, anft beginning 
of 54, thefe malignant fevers, which had their feat 
in the ftomach, fmall guts, and partly in the lungs, 
Appeared again, and feized a great number of perfons 
of diflindtion. This circumftance made them be 

4 



[ 57 ] 

looked upon as a new diftemper by thofe, who did 
not attend to it fooner; and the havock they had ufu- 
ally made, being rendered more remarkable by the 
quality of thofe, who were the unhappy vi&ims, 
gave us* the reputation throughout Europe of having 
the plague. 

Thefe reafons redoubled the diligence of the gen¬ 
tlemen of the faculty. Gnr phyficians met toge¬ 
ther, at their college, feveral times, to eom.ro elcate 
their obfervations upon thefe diieales. I ihink they 
may be divided into three degrees. 

The patients of the firft degree felt, at the begin¬ 
ning, a latitude, and pain in the joints, attended 
with fome fevers, the fits whereof went oU by fweais. 
They perfectly refembled thofe malignant, wander¬ 
ing, gouty rheumatifms of 1744,. But thefe iymp- 
toms were of no long duration ; they left the patients 
long intervals, in which they were able to rife out of 
bed. There was no great danger attending; and all 
that was terrible in them was this, that they were of 
long continuance. 

The difeafe of the fecond degree had, befides the 
foregoing fymptoms, a continual fever, with exacer¬ 
bations, and a pain in the head, that increafed as 
the fever increafed. 

That of the third degree began with the fymptoms 
of the firft, for four, five, and fometimes eight 
days: after which it pafied to thofe of the fecond, 
and was befides accompanied, in the exacerbations, 
with a cough, fore throat, naufeas, a dry, black, 
and foul tongue; a delirium, or a tendency thereto, 
in the height of the fits, followed by fweats a re¬ 
markable ftupidity in the remiffions; in fome a 
Vol. 49. I final! 
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fmall oppreffion of the breaft, with fpittmg of blood; 
in others a fwelPd belly, which was flow in every 
evacuation, efpecially that of urine. Afterwards 
there often appeared the miliary eruption : fome had 
a fmall flux, and blood was perceived in the ftools. 
In a word, one might remark all the fymptoms 

which we had in i 749 > 5 °’ an< ^ 5 1 * 

A great number were affe&ed with a deje&ion of 
fpirits, and were ftruck with a fort of terror, as made 
them tremble at the found of a common voice. 

Thefe difeafes ran through a courfe of thirty or 
forty days, which I think may be divided into four 
periods. 

The firft, or firft feven days, were pafled with 
the fymptoms of the firfl: degree: the next feven 
days with thofe of the fecond degree. In the third 
period, which confided of about the fame number 
of days, the patient laboured under all the fymp¬ 
toms of the complete difeafe. Towards the twenty- 
firft the miliary eruption came on, which led the 
patient either to death on the twenty-fifth, or to 
recovery about the thirtieth or fortieth day. 

Some patients, who were attacked with more vio¬ 
lence, ran through all the ftages in feven days, as was 
remarked in i/p; and this fliort fpace brought 
fome perfons of the moft vigorous conftitutions to 
their giaves. 

Many of their bodies were opened, on which we 
made the following obfervations: 

In fome, pait of the villous coat of the ftomach, 
and of the fmall guts, was inflamed j and the reft 
of thefe organs were filled with an eruption of the 
•miliary crystalline kind, except that it was larger: 

and 
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and there was likewife an obftrudion in the glands 
of the mefentery. 

In others, a ftrong inflammation had feized the 
whole ftomach, and a fmall portion of the oefopha- 
gus; but the intefiines were free. Thefe were filled 
with wind in thofe fubjeds, whofe bellies had been 
fwelled. 

In thofe cafes, where the delirium had continued 
long and violent, we found either ulceration on the 
ftomach, or its viiious coat feparated, together with 
a great inflammation, and even feme gangrenous fpots 
on the other coats of that organ. Nothing extra¬ 
ordinary was ever found in the brain. 

The rood fuccefsful method of treating thefe dif- 
orders, was as follows: 

A bleeding or two, at firft, was diredly followed 
by a * vomit. I have feen this remedy produce a 
fmall flux of five or fix fools a day, which, with the 
addition of limonade, was generally fufficient to ef¬ 
fect a cure. But when this fuccefs did not follow, 
the patient was bled firft in the arm, then in the 
foot, and every two or three days there was given 
fome cafiia, quickened by an emetic, and diffolv’d in 
a decodion of tamarinds. We preferred ptifans of 
ftrawberry-leaves, adding fome nitre j limonades. 


* It is called in the original, Vemetique m lavage , which ligni¬ 
tes an emetic well diluted with water; the formula of which is, 
four grains of emetic tartar, diffolved in a quart of water; the 
fourth part of which is given at a time. After this has work’d 
either by vomit or ftool, another fourth is taken, and ft on, till 
the patient is fuppofed to have vomited or purged enough. 

I % clarified 



[ 6o ] 

clarified whey, pure water by itfelf, a good many 
fimple clyfters; draughts of the diftilled water of 
borage and b^glofs, fweeten’d with fyrup of lemons 
and water-lily. 

Many did well with a fimple julep of fugar and 
water, and a little wine. 

There were fome, who, when they were juft fink¬ 
ing, were raifed again by cordials of the warmeft 
kind, fuch as Venice-treacle, given in large dofes 5 
and the preparation, called vinegar of the. four 
thieves *, by fpoonfuls, in broth. Thefe medicines 
brought out a moft plentiful miliary eruption, by 
which they were cured. 

The manner of recovery from this difeafe deferves 
a place in the hiftory of it. There were but few 7 
who recovered of it in the ufual way, that is to fay, 
who only wanted the reftoration of their ftrength, 
exhaufted as well by ficknefs as the medicines. Al- 
moft all of them, even thofe who had it in the firft 


* This is an infufionof feveral aromatic plants in vinegar. The 
reafon of its being called vinatgre de$ quatre voleurs , is this; 

When the plague raged at Marfeilles, four rogues broke into 
the houfes of the lick, and carried off what they pleafed, retiring 
to a fecret place with their booty, and returned to the fame bufi® 
nefs at different times, till they had amaffed great riches; but 
were at laft apprehended, and hang’d. Being afk’d, how they 
durft venture into the peftilenrial houfes? they faid, they preferved 
themfelves by drinking a glafs of their vinegar twice or thrice a 
day, fprinkling their handkerchiefs and clothes with the fame, and 
were not afraid. The French retain this name for it, though it 
is notin their difpenfetories 3 and ufe it as a high cordial. 


and 
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and fecond degree, ftill felt fome remains of the 
fymptoms of the difeafe. Such patients, as had any 
critical abfcefles, were faved by this tribute only j 
but others, who efcaped the mortality of this dan¬ 
gerous poifon, carried about with them for feveral 
months, and ftill feel, its terrible effefis: for to the 
ufual weaknefs of convalefcents were joined palpita¬ 
tions of the heart; a little of the painful laffitude in 
the joints, which was a fign of the ftrft attack of the 
difeafe; a flight pain in the head, but almoft con- 
ftant; an uncertain pulfe; and, upon the leffening 
or ceffation of thefe complaints, they were replaced 
by wandering pains in the hypochondrias, fwimmings 
in the head, melancholy, and a remarkable difpofl- 
tion to fear, being the remains of what conftituted 
one of the charadteriftics of the difeafe. 


XVI. An Account of the Death of Mr. 
George William Richman, Profejfor of 
experimental Philofophy , a Member of the 
Imperial Academy of Sciences at Peterf- 
burg. 7 ranfatedfrom the High-Dutch. 


Read March i T Obody can be ignorant, who has 

WSS- ^ perufed the works of the Aca¬ 
demy at Peterfburgh, or even only the public papers, 
with what application the late Profeflbr Richman had 
ftudied, among other branches of philofophy, that of 
the electricity of bodies in general, and that of thun¬ 
der- 
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der-clouds in particular. The difcoveries of the de- 
monftrators of eledtricity, by which they are en¬ 
abled, not only to determine its degrees of eledtrical 
force, which is produced by the rotation and fridtion 
of a glafs ball, but like wife thofe, that are emitted 
by thunder-clouds, are peculiar to him. And it 
muft be faid, to his honour, that he has made as 
many difcoveries on this fubjedt, as, I will venture 
to fay, any naturalift has; and of which the learned 
world will be made more fenfible, by reading his 
treatife, when it comes from the prefs, which he 
intended to have read, the 6th of September, this 
year 1753, at a publick meeting of the members of 
the academy. In order therefore to demonftrate what 
he might advance in this difcourfe with the greater 
certainty, he negledted no opportunity, upon the ap¬ 
pearance of a thunder-cloud, diligently to difcover 
its ftrength. Bars were landing for this purpofe 
always upon the roof of the houfe. Thefe received 
the electrical power of the clouds, and imparted it 
to certain chains faftened to them; by which it was 
condudted into one of his rooms, where his appa¬ 
ratus was. He was attending the ufual meeting of the 
Academy the 26th of July 1773, a little before noon, 
when it thundered at a pretty diftance, the fky be¬ 
ing clear, and the fun fhining. Upon this he haftened 
home, in hopes of confirming his former obferva- 
tions, or poffibly enabling himfelf to make new 
ones. The engraver Sokolow, who had the care of 
his future treatife, accompanied him, to make him¬ 
felf the better acquainted with the chief citcum- 
ftances of the eledtrical experiment, in order to be 
thereby enabled to reprefent it more juftly on a 

copper- 



copper-plate. Mr. Richman carried the engraver 
immediately to his apparatus, taking notice of the 
degree of electricity on his bar, which was then only 
four • and by which it appeared, that his bar had 
received very little from the thunder. He defcribed 
to Mr. Sokolow the dangerous confequences, which 
would attend the electrical power being magnified to 
the 45th, or more degrees of his expositor. In the 
mean time the misfortune happened, about half an 
hour after noon, which coft Profefior Richman 
his life. A thick cloud, that came from the north- 
eaft, and feemed to float very low in the air, was 
taken notice of by people walking the ftreet; and 
thefe affirm, that they could plainly fee, upon the 
fubfequent flafli of lightning, and peal of. thunder, 
a quantity of vaporous matter ifl'ue from it, which 
diffufed itfelf in the circumjacent fpace. It -was fuch 
a thunder-clap, as has hardly been remembered at 
Peterfburg. The ferene weather continued after¬ 
wards jurt as before. In thofe places, which had 
not been obfcured by the thunder-cloud, the fun was 
as powerful as ever, and a very little fliower of rain 
only followed the clap. An Englifh captain ob- 
ferved, that as the wind had been till then eafterly, 
it, not long before the thunder, veered about to 
weftward, but immediately after the flroke it re¬ 
turned to its former point, eaft. By this it appears, 
in what manner the inflammation of the eledricai 
particles followed fo quickly, the wind driving it 
againft another cloud, not fo pregnant with that com- 
buftible matter. The neighbours declare, that they 
faw through their windows a vapour, in different rays, 
dart along the whole extent of the ftreet ; and that 

where- 
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where-ever it touched the ground, it emitted every¬ 
where fparks} which is not incredible; for betides, 
there were people, who, walking along between thefe 
rays of vapour, were quite dunned, and fome beat 
to the ground, but they fpeedily recovered them- 
feh es. 

A centinel in the Great Perfpedive *, not far from 
Mr. Richman’s dwelling, which ftands at the corner of 
the faid Peifpedive, was caft fome paces from his cen- 
try-box, but without receiving any injury. It is not 
therefore to be doubted, but that this very thunder¬ 
cloud, or its eledrical difcharge, muft have ftruck the 
iron bars, which were upon Mr. Bachman’s houle-top j 
by which a great part of the eledric force was con- 
duded, by means of the chains, to his eledrical ex¬ 
pofitor ; and thus it could not fail of having the me¬ 
lancholy effed, the parallel of which has not been 
known. According to the relation of the engraver 
Sokolow, Mr. Richman inclined his head towards 
the expositor, to obferve what degree of force it 
would have; and whilft he flood in that bent podure, 
a great white and bluifh fire appeared between the 
eledrical expofitor and Mr. Richman’s head. At 
the fame time arofe a fort of dream, or vapour, 
which intirely numbed the engraver, and made him 
fink down upon the ground j fo that he cannot re¬ 
member to have heard the loud thunder-clap. The 
iron ruler belonging to the expofitor, which hung 
perpendicular, as it received all the force from the 
bars and chains, caft from it a thread, which was 
fix’d to its top, and drove it upwards towards the 
expofitor. That this ruler might point out the de- 


* Probably a ftreet fo called. 
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grees of ftrength, I take it, that for its more power¬ 
ful operation, it flood with its lower end in a glafs 
veffel, which was filled with brafs filings. This 
ruler hanging right, a globular flame hath been al¬ 
ways produced, as well by artificial electricity as that 
of the clouds, which may be denominated natural 
electricity. This being now flopped, by the filings 
and glafs veffel, from taking its direction downwards, 
feems to have expanded itfelf round-about the ruler, 
and by thofe bodies, incapable of electricity, to have 
been carried on towards Mr. Richmcn. And this is fur¬ 
ther confirmed, becaufe they afterwards found the vef¬ 
fel broken in pieces, and the filings fcattered about. 
The particulars, which happened toMr.Richman, Mr. 
Sokolow is ignorant of. As foon as he had recovered 
his fenfes, he got up, and ran out of the houfe, acquaint¬ 
ing every one, whom he met in the ftreet, that tlx 
thunder had ffruck into Mr. Richman’s houle. On 
the other fide, as foon as Mrs. Richman heard the 
very loud ftroke of thunder, fire came haftening into 
the chamber, in which {he conjectured fire fhould fee 
the bad confequences. She found her hulband paft 
fenfation, fitting upon a cheft, which happened to 
be placed behind him, and leaning againft the wall; 
which fituation muft have been occafioned by his 
falling back upon receiving the electrical blow. He 
was no fooner ffruck, but killed. There were not 
the leaft appearances of life. A fulphureous fmell, 
not unlike that which is caufed by the explofion of 
gun-powder, diffufed itfelf through the whole houfe. 
Some fervants, who were hard by in the kitchen, 
felt its effects, fince they were thereby quite ftupi- 
fied. The eleCtrical expofitor flood upon a low 
Vol. 4 p. K beaufet. 
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beaufet, upon which was likewife placed a china bowl, 
that was crack’d: and there was moreover fuch a 
(baking in the houfe, that the (hock even (lopp’d 
the movement of an Englilh clock, or pendulum, 
which was in an adjoining room. At firll it was not 
known whether the windows of Mr. Richman s 
chamber had been (hut, or open; but it is recol¬ 
lected, that, in preparing the apparatus, it is never 
opened: it would be moreover impracticable, left 
the thread of the expofitor (hould receive any mo¬ 
tion from the wind or air, which would ru(h in. 
There was no other inflammation happened in the 
houfe. But we have found another effeCt of the 
force of eleCtricity, or of thunder-bolts, difcoverable 
by the door-pofts of the houfe j for they were rent 
afunder length-ways, and the door, together with 
that part of the pods, fo torn away, twirled into the 
porch. The reafon of which appears to be, be- 
caufe one of the above-mentioned chains, that were 
carried from the bars at the houfe-top to the expo- 
(itor, pafled very near them: and the kitchen-door, 
being at a little diftance off, had a fplinter torn out, 
and dalhed again ft a ftair-cafe, that went towards 
the top of the houfe ; fo that part of the eleftrical 
matter feems to have taken its courfe this way, but 
without doing any more damage. All the neigh¬ 
bourhood, I may indeed fay the whole illand, was 
immediately in an uproar, partly by the relation of 
the engraver and the centinels, and partly by the 
fervants being fent direClly to the friends and ac¬ 
quaintance of the deceafed. There never was a re¬ 
port of a misfortune fo fpeedily fpread abroad in 
this city, as this was: every one ran thither, althol 
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they had connexion with, nor any manner of acquaint¬ 
ance in the houfe. The upper Maitre de Police was 
prefently there, and placed a guard, to prevent the 
concourfe of the populace, which was relieved by 
another, the fame day, fent from the Academy. They 
opened a vein of the breathlefs body twice, but no 
blood followed. They endeavoured to recover fen- 
fation by violent chafing, but in vain. Upon turn¬ 
ing the corpfe topfy-turvy, during the rubbing, an 
inconfiderable quantity of blood fell out of the 
mouth. There appeared a red fpot on the forehead, 
frpm which fpirted fome drops of blood through 
the pores, without wounding the ikin. The fhoe 
belonging to the left foot was burft open. Uncover¬ 
ing the foot at that place, they found a blue mark, 
by which it is concluded, that the electrical force of 
the thunder having forced into the head, made its 
way out again at the foot. Upon the body, parti¬ 
cularly on the left fide, were feveral red and blue 
fpots, refembling leather, fnrunk by being burnt. 
Many more blue fpots were afterwards vifibie over 
the whole body, and in particular on the back. That 
upon the forehead changed to a brownifh-red. The 
hair of his head was not finged, notwithftanding the 
fpot touched fome of it. As for the wig, the de- 
ceafed had taken it off. In the place, where the fhoe 
was unript, the flocking was intire; as was his coat 
every-where, the waiftcoat being only finged on the 
fore-flap, where it joined the hinder. But there ap¬ 
peared on the back of the engraver's coat long nar¬ 
row ftreaks, as if red-hot wires had burnt off the 
nap. We conjedure it Was occafioned by the thread 
hanging in the chamber, by the chains of the expo- 

K t fitor; 
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fitor j and that fome of it might fall upon him; but 
we do not alfert it positively; for we are more 
certain of this, that the people in the houfc, who 
firft of all went thither, took down the chains, thread, 
and other things belonging to the apparatus, imme¬ 
diately after. When the body was opened the next 
day, twenty-four hours afterwards, the cranium was 
very intire, having no fiffure or crofs-opening; the 
brain as found as poffibly it could; the tranfparent 
pellicles of the wind-wipe were exceffively tender, 
gave way, and rent eafily. There was fome extra- 
vafated blood in it, as likewife in the cavities below 
the lungs; thofe by the bread; being quite found, and 
and not damaged, but thofe towards the back of a 
brownilh black colour, and filled with more of the 
above blood; otherwife none of the entrails were 
touched : the throat, glands, and the thin inteftines, 
were all inflamed. The finged leather-colour’d fpots 
penetrated the Skin only. In Short, although one. 
could trace out all the con Sequences of an inftanta- 
neous Stroke throughout the whole body, yet many 
of them have not appeared to happen to others 
llruck by thunder, when they have been examined. 
Should not one therefore be led to conclude, that 
the electrical force, that occafioned Mr. Richman’s 
death, mult have been of a different fubftance than 
the common thunder-bolt ? That it was much more 
Subtile, is obvious, becaufe it left fo few vifible traces 
in the body, which it penetrated. Twice twenty- 
four hours being elapfed, the body was fo far cor¬ 
rupted, that it was with difficulty they got it in a 
coffin. He was buried the 29th, followed by a 
confiderable train of mourners. Thofe, who had the 

pleafure 



pleafure to be more intimately acquainted with him, 
are in doubt, which they fhould give the preference 
to, his knowlege and affiduity, or his piety and fin- 
cerity, and his good -qualities in general; and which 
is moft to be lamented, the lofs, which the Academy 
has fuftained, or that, which his family muft fuffer. 
He was born the i ith of July, 1711, at Pernau, after 
the deceafe of his father, Mr. William Richman, 
treafurer of the king of Sweden, who was carried 
off by the plague, at the clofe of the year 1710. 
Having laid the foundation of his learning at the 
Gymnafium at Revel, he profecuted his ftudies at 
the Univerdties of Halle and Iena, where he always 
made the mathematics and philofophy the principal 
objefts of them. He was made a member of the 
Imperial Academy in the year 1737 ; extraordinary 
Profeffor in 1741; and. at laft, in 1747, ordinary 
Profeffor of experimental philofophy. In his later 
years he married his prefent difconfolate widow, by 
whom he has had fix children, three of whom died 
before him, but two fons and a daughter furvive 
him. 


XVI f. An Account of a Roman Infcription 
found at Mai ton in York£hire, in the Year 
1753. By John Ward, LL> D. Rhet. 
Prof. Grefh. and VP. R. S. 


Stead March 20 , t g tHIS infcription was dug up in the 
17 5 S‘ J£ Pye Pits, over againft the lodge at 

Malton, a town fituated on the river Derwent, in 

the 
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the North Riding of Yorkfhire^ Soon after its dif- 
coverv, which was in the begining of the year 17 f 3 * 
a copy of it, with the draught of the done, . was fent 
by the Reverend Mr. James Borwick, Minifter of 
Whitby, in that county, to Mr. Francis Drake of 
York, a worthy member of this Society. But that 
copy not being accurately taken, Mr. Drake pro¬ 
cured a more exad one from,Mr. Percival Luccock of 
Malton, the prefent poffeffor of the ftone. Both 
thofe copies were tranfmitted to me by Mr. Drake ; 
the latter of which having been taken by laying a 
paper over the infcription, and tracing out the letters 
upon it, exhibits both their true fize and form. That 
copy, with another drawn from it, but reduced by 
a fcale of one fourth of the original, accompany 
this paper (1). 

The fhape of the done, as delineated in the 
draught of Mr. Borwick, is given in the leffer of 
thefe copies, which fhews it to have been broken off 
at the bottom. But Mr. Drake informs me, that 
nothing more was cut upon the ftone, as may be 
concluded from the diftance of the fra&ure below 
the writing; for had the infcription been continued 
farther, part of the letters at lead of the following 
line would have appeared at the bottom. It is true 
indeed, that epitaphs writen in this form ufually 
end with the name of the perfon, who ere&ed 
the monument ; one example of which I fhall pro¬ 
duce from Montfaucon, as it relates to a foldier of 
the fame chara&er. 


(x) The reduced draught, which has been ingraved, may be 
feci in Platt III. Fig. 1. 0? this Volume. 
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D M 

T- AVREL SVMMVS EQ_ 

SING- AVG- CLAVDIO 
VIRVNO NAT- NORIC (i) 

VIXIT ANN- XXVH MIL 
ANN- Vmi- P- AELIVS 
SEVERVS HERES 
AMICO OPTIMO F (2) 

But notwithftanding this appears to have been the 
ufual method of compofing fuch infcriptions, yet it 
was not always obferved; and we meet with fome 
few inftances exprelfed with the like brevity, as that 
under confideration, which in words at length may 
be read in the following manner : 

Dtis Manibus. Aurelius Macrinus , ex equitibus 
jingularibus Augufii. 

The peculiarity of this infeription, and what ren¬ 
ders it remarkable, is the character of the perfon, to 
whofe memory it was erected. Thefe equites fingu- 
lares are often mentioned in Gruter, Fabretti, and 
other collectors of antient monuments; but this is the 
firft inftance of them, which has ever occurred in 
any of our Britiffi infcriptions. Modern writers have 
differed very much in their fentiments, concerning the 
particular office and duty of this part of the Romani 
cavalry; but I ffiall content myfelf with mentioning 
only, what appears to me moft probable. 


(1) The fourth line of this infeription may, I think, be read- 
thus: Firuno oriundus, nations NorfCUS* 

(2) Dior, ltd, fag. 115. 


It 
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It is plain from Hygi ms, who lived under the 
reigns of Trajan and Hadrian, that thefe equites Jm- 
gulares made part of the emperor’s body guards. 
For in defcribing the difpofition of a Roman camp 
hefais: Equites praetoriani locum accipiunt latere 
dextro praetori /, Jingu lares imperatoris latere finijlro ; 
quorum fi major numerus fuerit, utpote fmgulares DC, 
fraetoriani ccc, foterunt cl fmgulares in firiga 
fraetorianorum tendere (1). They are here called 
equites Jingulares imperatoris , as alfo in fome inscri¬ 
ptions ; but others for imperatoris have Augujli , as 
ours; and others again Caej'aris, or Domini nojlri ; 
but that tranfcribed above from Montfaucon has Au- 
gufto Claudio ; and fome few only the general title 
of equites fingulares (2). Reinefius therefore was of 
the opinion, that they not only attended the empe¬ 
rors themfelves, but alfo the governors of the Roman 
provinces, in the like Ration (3); thoFabretti, who 
has given us a large collection of thefe infcriptions, 
declares, that he had met with no Sufficient evidence 
of this, either from antient writers or infcriptions (4). 
Schelius, in his notes upon this paffiige of Hyginus ( j), 
thinks, that they were firft inftituted by Auguflus; 
and that Tacitus refers to them, when he fais: Ac- 
cejjit ala Jingularium excita olim a Vitellio , deinde in 
partes Vefpajiani tranfgrejfa ( 6 ). And there is an 


(1) Hygin. gromat. p. 4. col. x. verf 7. as the text is afterwards 
corrected by R. Herat. Schelius, edit. Amftel. 1660. 

(2) Gruter. pajjim. 

f Syntarm. infcript. antiq. clafs. I. mm. xvi. Pag. 41. 

( 4) Infcript . antiq. pag. 357. 

(5) Pag. 44. 

(6) Hfl. lih. iv. cap. 70. 


I 


infcription 
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infcription in Gruter, which mentions one of thefe 
equites fmgulares, as having ferved under Auguftus 
in feveral of his wars, and been rewarded by him (i). 

This account of the origin and ftation of that body 
of Roman horfe may afford fome light in fettling 
the time, when this funeral monument of Aurelius 
Macrinus was erected. For if they always attended 
on the emperor himfelf, fome one of the Roman em¬ 
perors mull then have been relident in Britain. And 
as there appears no probable reafon for affigning it to 
any of them before Hadrian ; fo there are fome cir- 
cumdances relating to the infcription, as will be 
fhewn afterwards, which do not fuit with his time. 
And after him there was no other emperor in Bri¬ 
tain, before the reign of Severus. Indeed Albinus, 
who then governed here, had been complimented by 
him with the title of Auguftus, before he came over 
himfelf. But he was foon after defeated and flain 
by him in Gaul, and we have no other infcription 
hitherto difcovered in Britain, which has any relation 
to Albinus; whereas we have feveral, in which the 
name of Severus is exprefly mentioned (2). As Se¬ 
verus therefore refided here for about three of his 
laft years, and died at York j it feems to me moft 
probable, that this monument was fet up within that 
time. And to this both the form of the letters on 
the infcription very well agree, and the ligature of 
the two letters G and A at the end of it. For tho 


(1) Pag. ccclxxi. num . 4. 

(2) Camden, Britann. pag. 568 . edit « 1607 * Ibid* pag . 59 1 2 ‘ 
Uorfley> Brit* Rom . Northumb* cix. 

Vql. 4 9 . L 


fuch 
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fuch combinations of letters in the fame word were 
long before not uncommon among the Romans, both 
on their coins and monuments; yet I meet with but 
one inftance of it, where the two letters belong to 
different words, as they do here, eefore the time of 
Severus; and that was in tne reign of Commodus, 
who v/as foon fucceeded by him. That monu¬ 
ment was erected in the eonfulfhip of Apronianus 
and Bradua, whofe names are ex prefled in the in- 
feription (i). But in after times fuch ligatures were 
more common, fo that we meet with three or more 
letters fometimes combined in that manner (2). 

Fabretti obferves, that thefe equites fingulc. res had 
a burying place alloted them at Rome, in the Via 
Labicana , not far from the fepulchre of the emprefs 
Helena. Several of their monuments have been 
found in that coemetery, ado ned at the top with an 
human figure, lying on a couch 5 and below the in- 
feription, a horfe with trappings, and a boy holding 
a whip. And if any fuch are met with eifewhere, 
they have, as he fuppofes, been removed from 
thence (3). Montfaucon has given us a draught of 
one of thofe monuments, which contains the in- 
icription recited above (4), and anfwers to this de- 
feriprion of Fabretti, both as to the human figure, 
and that of the horfe; the former of which has a 
fatt ra in the left hand, and a mafic is fufpended at 
each end of the couch j and the boy, who is there 


(1) HorJIeyj Briiann. Rom. Cumberl. lvii. 

{2) See uritann . Rom . in the Table of ligatures> pag> iSg, 
{3) Uli fupra , pag, 360. 

(4) Pag. 71. 


wanting. 
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wanting, he found upon another (r). Thofe orna¬ 
ments might very probably be omitted on fuch mo¬ 
numents, when erected in the provinces; and it is 
plain, there could not be room for the human 
figure above the infcription in this of Malton. At 
which place, as Mr. Borwick fais in his letter, many 
urns, coins, and other remains of antiquity have 
been found, in and about the Pye Pits; from whence 
he fuppofes it to have been a coemetery for fome 
Roman garrifon. 


P. S. Among the infcriptions in Gruter, relating 
to the equites Jingtilares , there is one of them, where 
this tit’e is ufed in a very different fenfe, from that 
given of it in the above difcourfe; for which reafon 
I fhali here tranfcribe it. 

MARTI. CAMPESTRI. SAC 
PRO. SAL 

IMP. M. AVREL. COMMODI 
AVG. ET. EQVIT. SING 
T. AVREL. DECIMVS 
7. LEG. VII. G. FEL 
PRAEP. SIMVL. ET 

CAMP. DEDIC. K. MART 
MAMERT. ET. RVFO. COS (2). 

In this infcription the emperor Commodus is bim- 
felf called eques fmgulcirh , for the explication of 
which character recourfe mull be had to the accounts 


(1) Diar. Ital. pag. 1 1 5,117* 

(2) Pag, lvii. num, 12. 

L 2 
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given by hiftorians of his life and addons. And 
amono- other inftances of his bafe and infamous con¬ 
duit, he is faid to have demeaned himfelf to that 
decree, as to a ft a pait in mod: of the public games, 
that were celebrated at Rome. Thus one of his di- 
verfions was to attack wild animals in the amphi¬ 
theatre ; at which exercife he was fo expert, as never 
to mifs his aim in killing them, either with a javelin 
or an arrow (i). He would often combat with the 
gladiators, and was fo fond of that chara&er, that 
he aftiimed the name of one of them, who had been 
very famous (2). At other times he would adt as a 
charioteer in the Circus (3). He joined alfo in the 
athletic exercifes, and was at laft ftrangled by a 
champion, with whom he had formerly engaged (4). 
I do not find indeed, that he is ever mentioned by 
hiftorians as a racer on a fingle horfe, which is the 
character given him in the infcription; as appears 
from Ifidore, who calls them equites Jingulares , as 
diftinguifhed from the dejultores (5). But that horfe 
racing was alfo one of his recreations, we learn 
from a paffage in Dion Cafiius; who fais, that Com- 
modus came once to Rome on a fuddain, when he 
was not expected, and exhibited a race of thirty 
horfes in the fpace of two hours (6). It is not im¬ 
probable therefore, that he might fometimes take a 


(x) Herodian, in wit, cap, 15. 

(2} Ibid, Lamprid, in wit ♦ p, 50. edit. Petrify 1620* 

{3) Lamprid . fag, 47, 

{4) Id, pag. 52. 

(5) Orig. Lib, xviii. cap, 35. 

(6) In vit, fag, 825. edit. Leundav, 

part: 
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part in that exercife, as well as in thofe above men¬ 
tioned. And as he affected to have all his addons, 
however fhameful or ridiculous, publicly recorded (i), 
this infcription might have been erected in compliment 
to him under that character. Mr. Hearne, who has 
publiihed this infcription, feems to think, that Corn- 
modus might there be ftiled eques fmgularis, like the 
Grecian and Trojan heroes in their Angle combats, 
who are defcribed by Homer, as zVtogwi ts vAi 
wopeyipi TevoiSores (2). But the infcription is dedicated 
Marti Campestri, which is a title given to that 
deity, not as a warrier, but as prefiding over the 
public games in the Campus Martins at Rome. And 
agreably to this fenfe of the word Horace fais, 

Ludere qut nefcit, campefiribus abjiinet armis (3). 

j.w. 


(1) Lamprid. pag. 50, 51. 

(2) Praef. ad Guil. Neukrg, Hjft, nr, Ang'l, pag. liii.’ 

(3) A. P. v. 379. 


xvra: 
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XVIII. A Catalogue of the Fifty Plants from 
Chelfea Garden, prefented to the Royal 
Society, by the worfhipfulCompany of Apo¬ 
thecaries , for the Tear 1754, purfuant to 
the Direction of Sir Hans Sloane, Baronet , 
Med. Reg. Soc. Reg. nuper Prafes , by 

John Wilmer, M. D . Societat. Phar- 
maceut. Lond. Socius , Hort. Chelf. Prce- 
feBus & PrceleBor Botan. 

Read April io, 1601 /\ Ntirrhinum Siculum Linariaj 
I 755 ‘ jLjl. folio, niveo flo re, Tilli. 

1602 Calcalia caule herbaceo foliis haftato-fagittatis 

denticulatis, petiolis fuperne dilatatis. Hort. 
UpfaL 2 

1603 Calamintha Hifpanica frutefcens Mari folio. 

Inft. R. H. 194. 

Meliffa fruticofa ramis attenuatis virgatis foliis 
fubtus tomentoiis. Linn. Sp. Plant, fp 3. 

1604. Calendula foliis obverfe ovatis denticulatis, 
caule fruticofo perenni. Fl.Leyd.Prod.531. 

1605 Campanula hortenfis rapunculi radice repente. 

M. H. 2. 460. 

Campanula repens flore minore caeruleo. J. B. 
2. 706. 

1606 Caryophyllus minimus muralis. C. B. 211. 

Lychnis minima muralis. M. H. 2. 747 • 

160y Cephalanthus foliis oppofitis ternifque. FI. 
Virg. 1 j. 


Scabiofa 
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Scabiofa dendroides Americana ternis foliis 
caulem ambientibus, floribus ochro-leucis. 
Pluk. Aim. 3 36. 

1608 Cerinthe quorundam major, fl. ex rubro-pur- 
purafcente. J. B. 3. 603. 
idop Chenopodium Lini folio viliofo. T. 50 6. 
Linaria fcoparia. C. B. P. 212. 

1610 Clematis Hifpanica furreda altera et humilior, 

fl. albicante. H. R. Par. 

1611 Clymenum Hifpanicum flore vario, filiqua ar- 

ticulata. T. 396. 

Lathyrus vicioides vexillo rubro, petalis ro- 
ftrum ambientibus casruleis. M. H. 2. yo. 

1612 Cochlearia altiffima Glafti folio. T. 215. 

Lepidium. C. B. 96. 

1613 Conyza latifolia vifcofa fuaveolens flore aureo, 

ex Gallo-provincia. Tourn. 477. 

Conyza Pyrenaica foliis Primulas veris. Par. 
Bat. 127. 

1614. Coreopfis foliis linearibus integerrimis caule 
T eredo. Fl. Virg. 18.. 

1615 Corifpermum Hyffopifolium. D. Juflieu, Ac. 

Reg, Sc. 1712. 

1616 Digitalis Hifpanica purpurea minor. T. idy. 
Digitalis Verbafci folio purpurea minor pe- 

rennis Hifpanica. Bar. Icon. 1183. 

1617 Dipfacus folio laciniato. C. B. P. 3 ^ 5 * 

1(5 1 8 Dodartia foliis lanceolatis ferratis, floribus fpi- 

catis. Linaria Bellidis folio. " C. B. P. 212. 
Prod. 106. 

id 19 Fabago triphylla et tetrapbylla flore tetrape- 
talo, frudu membranaceo quadrangulari.- 
Burm. pi. Afric. 7. Tab, 3. 

Zigo- 
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Zigophyllum capfularum angulis compreffb 
membranaceis. Linn. Sp. Plant. 383’ 

1620 Geranium Anemones folio. Pai. Bat 178. 

1621 Heliotropium Canarienfe arborefcens, fol. Sco- 

rodonise. H. Am. 129. 

1622 Hermannia fol. Ibifci hirfuto, flore primo 

luteo, deinde purpuro-rubello. An Her¬ 
mannia frutefcens folio oblongo molli cor- 
dato hirfuto. Boerh. Ind. Alt. 

1623 Hefperis lutea flliquis ftridiflimis. Tourn 222. 
Draba lutea quibufdam. J- B. 2. 870. 

1624 Hieracium Echioides capitulis Cardui bene- 

didti majus Arabicum folio finuato. Hort. 
Edinburg. 

1625' Hieracium Pyrenaicum longifolium amplexi- 
caule. T. 472. 

1626 Jafminoides aculeatum humile Halimi minoris 

folio, flore majore violaceo, frudtu craffiore 
per maturitatem flavefcente. Michel. Nov. 
Gen. 224. 

1627 Ketmia TEgyptiaca Vitis folio, parvo flore. 

Tourn. 

1628 Lathyrus Tingitanus filiquis Orobi, fl. amplo 

ruberrimo. M. H. 2. yy. 

1629 Lotus leguminibus conjugatis membranaceo 

quadrangulis bracteis oblongo-ovatis. Linn. 
Sp. Plant. 774. 

Lotus luteus filiqua angulofa. Boer. Ind. Alt. 
2 * P« 37 * 

1 630 Lychnis fegetum rubra foliis Perfoliatse. C. B. 

204. Vaccaria. Dod. Pempt. 104. 
i 6 $i Marrubium Hifpanicum calyce ftellato et 
aculeato. I. R. H. 182. Alyflon Galeni. 
Cluf. Hift, 35. 
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1632 Medici major eredior, floribus purpurafcenti- 

bus. Tourn. 410. 

1633 Mefpilus foliis ovatis ferratis, pomis ovatis ex 

luteo virentibus nobis. 

1634 Mefpilus foliis ovatis, obtulis, crenatis, fpinis 

longis tenuibus, frudu fmgulari rotundo, 
umbilico foliaceo. An Mefpilus Virginiana. 
Uvac crifpae foliis. Pluk. Mant. 

*635 Ornithogalum humile foliis ovatis fefiilibus, 
floribus corymbofis, nobis. 

1636 Offceofpermum foliis oblongis acute dentatis, 

caule fruticofo diffufo, nobis. 

1637 Othonna foliis pinnatifidis laciniis linearibus 

parallelis. H. Cliff. 419. Jacobaea Africans 
frutefcens foliis Abfinthii umbelliferi incanis. 
H. Amft. 2. p. 137. 

1638 Pelecinus vulgaris. T. 417. Aftragalus purpu- 

reus annuus peregrinus, filiquis utriufque 
feme fimilibus. M. Hi if. 2. 107. 

1639 Phyllis ftipulis dentatis. Flor. Leyd. Prod. 92. 
Valerianella Canarienf. frutefcens fimpla nobla 

dida. Hort Eltham 403. 

1640 Plantago anguftifolia paniculis Lagopi. C. B. 

374 - 

1641 Ruyfchiana floribus verticillatis, nobis. 

1642 Samolus Valerandi. J. B. 3. 791. Anagallis 

aquatica folio rotundo non crenato. C. B. P. 

2f2. 

1643 Scabiofa ftellata folio laciniato major. Tourn. 

1644 Solanum fpiniferum frutefcens fpinis igneis 

Americanum. Pluk. Phyt. 225. fig. 5. 
KS45 Telephium Diofcoridis Imperati. 


Vol. 49. 


M 


Tele- 
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^Telephium repens folio non deciduo, C. B. 

28 7* 

1646 Thalidrum minus alterum Parifienfium foliis 
craffioribus et lucidis. H. R. Par. 

1^47 Tithymalus maritimus. C. B. P. 2511. 

Tithimalus paralius. J. B. 3. 674. 

1648 Trifolium Bitumen reddens. C. B. 3 27. 

1645) Trifolium Bitumen redolens anguftifolium, 
Boer. Ind. Alt. 2. p. 32. 

Trifolium bituminofam arboreum anguftifo- 
lium ac fempervixens. Hort. Cath. 

1o Virga aurea Canadenfis foliis carnofis non fer- 
ratis latioribus. Hift. Oxon. 


XIX. A Letter to the Right Honourable 
George Earl of Macclesfield, Prefident of 
the Royal Society, on the Advantage of 
taking the Mean of * a Number of Obfer- 
vations , in praBical Aftronomy; By 
T. Simpfon, t. R. S. 

My Lord, 

Read April io,T T is well known to your Lordlhip, 
i7s5 ' that the method pradifed by aftrono- 

mers, in order to diminiih the errors ariling from the 
iroperfedions of inftruments. and of the organs of fenfe, 
by taking the Mean, of feveral obfervations, has not 
been fo generally received, but that fome perfons, of 
confiderable note, have been of opinion, and even 
publickly maintained, that one lingle obfervation, 

taken 
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taken with due care, was as much to be relied on as 
the Mean of a great number. 

As this appeared to me to be a matter of much 
importance, I had a ffrong inciination to try whether, 
by the application of mathematical principles, it 
might not receive fome new light; from whence the 
utility and advantage of the method in practice might 
appear with a greater degree of evidence. In the 
profecution of this defign (the refult of which I have 
now the honour to tranfmit to your Lordfhip) I have, 
indeed, been obliged to make ufe of an hypothefis, 
or to affume a feries of numbers, to exprefs the 
refpe&ive chances for the different errors to which 
any fingle obfervation is fubjed; which feries, to me, 
feems not ill-adapted : but this I (hall fubmit intirely 
to the judgment of your Lordfhip, who have made 
fo great a number of obfervations, at your feat at 
Shirburn; where, to the beft collection of mathe¬ 
matical books, your Lordfhip has added a more 
complete fet of aftronomical inftruments than (per¬ 
haps) are to be found in the poffeffion of any noble¬ 
man in Europe. 

Should not the affumption, which I have made 
ufe of, appear to your Lordfhip fo well chofen as 
fome others might be, it will, however, be fufficient 
to anfwer the intended purpofe: and your Lordfhip 
will find, on calculation, that, whatever feries is 
affirmed for the chances of the happening of the dif¬ 
ferent errors, the refult will turn out greatly in fa¬ 
vour of the method now praCtifed, by taking a 
mean value. But I fhall no longer detain your Lord- 
fliip with general obfervations, but proceed to the 

M 2 matter 



matter propofed; which I fhall confider in the fol¬ 
lowing proportions. 

Proposition I. 

Suppofing that the feveral chances for the different 
errors that any lingle obfervation can admit of, are 

expreffed by the terms of the progreffion r~° - 

r -3 , r~V — l , r°, r 1 , r*, r 3 - r v (where the 

exponents denote the quantities and qualities of 
the particular errors, and the terms themfelves the 
refpe&ive chances for their happening): ’tis pro¬ 
pofed to determine the probability, or odds, that 
the error, by taking the Mean of a given num¬ 
ber («) of obfervations, exceeds not a given quan- 

“y U)' 


It is evident, from the laws of chance, that, if 

the given feries, r~^ -- + r“ 3 -f- r“ 2 + r_I + r * 

_i_ r 1 _p r 1 .p ; 3-p r v , expreffing all the chances 

in one obfervation, be raifed to the »th power, the 
terms of the feries thence arifing Will truly exhibit 
all the different chances in all the propofed ( n ) ob- 
fervations. In order to raife this power, with the 
greateft facility, our given expreffion may be reduced 

^ y.2V 4-1 

: whereof the 7z th power (making 

^|”x 7 


to r~ 


l —r 


will be r”xi. 
which, expanded, becomes 

r —”v _ nr -w—»v „ „— i^lw—nv n n— 

x’ a i'~2 


-r 


multiplied into 

, . n B-f-i a , n r+i n- f-a 3 . M 

* + nr + j'-Z-r + -f, 




Now, 



[ 8j ] 

Now, to find from hence the fum of all the 
chances whereby the excefs of the pofitive errors 
above the negative ones can amount, precifely, to a 
given number m, it will be fufficient (inftead of mul¬ 
tiplying the former feries by the whole of the latter) 
to multiply by fuch terms of the latter, only, as are 
neceflary to the production of the given exponent m y 
in queftion. Thus, the firft term (r~ nv ) of the 
former feries is to be multiplied by that term of the 
fecond, whofe exponent is nv + m, in order that the 
power of r, in the product, may be r m . But ij: is 
plain, from the law of the feries, that the coeffi¬ 
cient of this term (putting n v + m = q) will be 

(^) } q being the number of fa&orsj and 
confequently, that the product under confideration 

will be L!!i? (jq) xr*. Again, the fecond term 
12 3 

of the former feries being — the exponent 

of the correfponding term of the latter will be 
— w (= q — w), and therefore the term 

itfelf equal to (?—w) x : which, 

„ . t , n n 4 ~ 1 #4-2 , N 

drawn into —gives (y—w)x— 

for the fecond term required. 

In like manner, the third term, of the product, 
whofe exponent is w, will be found (y—a w ) 

x r m : and the fum of all the terms having the 
12 

fame given exponent (/«) will confequently be 


•f - 
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, n K-J-r K+2, \ 

-|- [a) x r m 

T I 2 3 ' l2/ 

+ -/4 i -4(f- 2TO ) x v”r i 

# #J_ j #-4-2 / \ n n—i ti——2 

-t-itt-(?- 3®) x r—-r r 

G?(T. ©V. 

From which general expreffion, by expounding 
m by o, +i, —I, +2, —2, fucceffively, the 
fam of all the chances, whereby the difference of 
the pofitive and negative errors can fall within the 
propofed limits, will be found; which, divided by 

r -™ x i_ -r w \ x i— r [-», w iU gj ve the true meafure 

of the probability required: from whence the ad¬ 
vantage of taking the Mean of feveral obfervations 
might be fhewn: but this I {hall exemplify in the 
next propQfition ; which is better adapted to the 
purpofe, and to which this is premifed, as a Lemma. 

Remark, 

If r be taken = i, or the chances for the errors in 
excefs and defedt be fuppofed exa&ly the fame j 
then our expreffion, by expunging the powers of r, 
will become the very fame with that fhewing the 
chances for throwing n q points with n dice j each 
die having as many faces (w), as the refult of any 
one Angle obfervation, can come out different ways. 
Which may be otherwife made to appear, indepen¬ 
dent of any kind of calculation, from the bare con- 

fider- 
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federation, that the chances for throwing precifely 
the number w, with n dice, whereof the faces, of 

each, are numbered— •a -3, — z ,—1, o, 

_j_ I} _p 2 , 4-3,-{-<z?, muft be the very fame as 

the chances whereby the pofitive errors can exceed 
the negative ones by that precife number; which laft 
are, evidently, the fame as the chances for throwing 
precifely the number v + i.n+m (or n-\-q) with 
the fame n dice, when they are numbered in the com¬ 
mon way, with the terms of the natural progreflion 
J} 2 , 3,4, y, &c. r becaufe the number upon each 
face being, here, increafed by v + J , the whole in- 
creafe upon all the n faces will be expreffed by 

'd -j- i ~.n ; fo that there will be now the very fame 
chance for the number 1. as there was 

before for - the 'number m j fince the chances for 
throwing -any faces affigned will continue the fame, 
however thofe faces are numbered. « 

Proposition II. 

Suppofing the refpedlive chances, for the different 
errots which any fingle obfervation can admit 
of, to be expreffed by the ter ms of the feries 

r —v _j_ 2r T ~~ v + 3r 2 ~ w -f- ^ + 1 - r ° - 

2^’ + ^ (whereof the coefficients, 
from the middle one (^-j-1), decreafe, both ways, 
according to the terms of an arithmetical progref¬ 
lion) : ’tis proppfed to determine the probability, 
or odds, that the error, by taking the Mean of a 
given number (f) of observations, exceeds not a 

given quantity 


Purfuing 
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Purfuing the method laid down in the pre¬ 
ceding problem, the fum of the feries here given 

J_ r v+l\ Z 

will appear to be ^ (being the fame 

with th e fquare of the geo metrical progreffion 

r ~\v x i4-r + r l -fr ! -b r ”)j an d the f* power 

thereof, by making n —2 t, and w*=*y-f i, will 
therefore be given = r“ f * x i— r w f x i— r\~" = 

r ~^ _ nr 'w-f»j r ” fnl r z'w-tvj r n _ 

I • 2 I 2 2 

multiplied into 

i+*H~ r J +, &c- 

Which feries being the lame with thofe in the 
preceding problem (excepting only that the expo¬ 
nents of the former of them are exprefled in terms 
of ty inftead of n), it is plain, therefore, that if q be 
made =iv-\-m (inftead of the conclufion, 

there brought out, will anfwer equally here: fo that 
the fum of all the chances whereby the excefs of 
the pofitive errors above the negative ones, can 
amount to a given number «i, precisely, will be truly 
reprefented by 

fi n 4 -i / \ 

? xr w 

~ i a 3 

n »+i »-f-2 / v 

~I 2‘"r^“" w ) x ” r ” 

, ft R+I R-j-2 . _ ft H—I 

+ x~l—J (f—2w) r” 

~r a 3 (M w ) X I*TT r 

Csfr. fire. 


But 
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But this general expreffion, as feveral of the factors 
tleftroy each other, may be transformed to another, 

which is more commodious. Thus ) 

in the firft line, will, by breaking the numerator a . 
denominator into two parts, become • _ 

it. B-pi. «+2. «+3-- gXf+t- - 

I. 2. 3- 4.-»• a+i.K+2.»+ 3. - ? 

which, by equal divifion, is reduce d to 

g, g'+r. g+2-1 _ ?+»-—*• ?+”—2--? . 

1. 2. 3.-«—1 1. 2-»—1 

tzl.tzl.tzl (n —j) . fuppoiing^ (= q -j- ») =/v-{- 

123 

In the very fame manner, "making q'=q —w, and 

, v « t n ?z 4 -i «+2 

p* = p —w, it appears, that —— 

and confequently, that our whole given expreffion 
(fuppofing p" = p —2W, /»"' = /—3w, &c.) will be 
transformed to 


4-£—I.£— 3 («— 1 ) xr” 

~ 1 2 3 K 1 

_ tlll.lZf n -jj x g r nt 

1 2 3 K 7 

a'/ 1 *'/—2 i > fI —3 / \ n n ‘— 1 - 

+ V* hr- 3 C*— 1 ) x r 


p 111 — 1 p "—2 p 

i 2 3 

SV. 


—3 , V » «—I :2 „ 

- (k—’ i)x-*- .—r m 


1 2 

fifc. 


Which expreffion is to be continued till the fadors 
become nothing, or negative; and which, when 
V0L.49. N r ~ i> 
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r~s i, will be the very fame with that exhibiting 
the number of chances for p points, precifely, with 
n dice, having each w faces : and in this cafe, where 
the chances for the errors in excefs and defed are the 
fame, the folution is the mod: fimple it can be; fince, 
from the chances above determined, anfwering to 
the number p } precifely, the fum of the chances for 
all the inferior numbers (inclufive) may be readily 
obtained ; being given (from the Method of Incre¬ 
ments) equal to 



The difference between which and half (w”), the 
fum of all the chances, (which difference I lhall de¬ 
note by D), will confequently be the number of 
the chances whereby the errors in excefs (or in de- 
fed) can fall within the given limit m: fo that 

— will be the true meafure of the required proba- 

bility, that the error, by taking the Mean of t ob- 

fervations, exceeds not the quantity propofed. 

To ill u dr ate this by an example, from whence 
the utility of the method in pradice, may clearly 
appear, it will be neceffary, in the fird place, to 
affign fome number for v 3 expreffing the limits of 

the 


i 
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the errors to which any obfervation is fubjedt. Thefe 
limits, indeed, depend on the goodnefs of the inftru- 
ment, and the fkiil of the obferver; but I fhall fup~ 
pofe here, that every obfervation may be relied on to 
y feconds 3 and that the chances for the feveral er« 
rors, — 5 , —4 , —3 , —2 ,— 1 , 0 , 4-1 , +2 , 
4-3", +4", included within the limits thus af« 
figned, are refpedHvely proportional to the terms of 
the feries 1, 2, 3, 4, y, 6, 5,4, 3, 2, 1: which 
feries feems much better adapted than if ail the terms 
were to be equal, fince it is highly reafonable to fup- 
pofe, that the chances for the different errors de¬ 
crease, as the errors themfelves increafe. 

Thefe particulars being premifed, let it be now 
required to find, what the probability, or chance, for 
an error of 1, 2, 3, 4, or y feconds will be, when (in- 
ftead of relying on one) the Mean of fix obfervations 
is taken. Here, then, v being =y, and t=6, we hare 
n (=2/) —12,10 (='u+i) —6, and p { =tv-\-n-\-m) 
=424-fw: but the value of m , if we fir ft feek the 
chances whereby the error exceeds not 1 fecond, will 

be had from the equation y = i 15 where either 

fign may be ufed, but the negative one is the moft 
commodious: from whence we have m (=— t) = 

<—63 and therefore ^=36, 30, p l '=2d t ,p m =i%, 

&c. which values being fubftituted in the gene¬ 
ral expreffion above determined, it will become 

£. 35 . 3 ! (t2) _£ *S .4 („) x 12 + (12) X 

66 — (12) * 220 = 299576368: and this 

fubtrafted from 1088391168 (— ' x 6’~), leaves 
7888x4800, for the value of D correfponding. 

N 2 There* 
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Therefore the required probability, that the error, by 
taking the Mean of fix obfervations, exceeds not a 
fingle fecond, will be truly meafured by the fraction 

. 7 g 8 h!g£Q and confequently the odds will be as 
1088391168’ ^ J 

78881480Q to 299576368, or as 2j to 1, neatly. 
But the proportion, or odds, when one fingle ob- 
fervation is relied on, is only as 16 to 20, or as t% 
to It — To find, now, the probability, that the re- 

fult comes within 2 feconds of the truth, let — 

be made = — 2; fo£hallw(=— it')— —12; and 
therefore p = 30, p'—%\^ p"— 18, &c. And our 
general expreffion will here come out =36079407 ; 
and confequently D= 1052311761: whence 

-oo 3n7 rb - will be the true meafure of the probabi*- 

lity here fought; and the odds, or proportion of 
the chances, will therefore be as 1052311761 to 
36079407, or as 29 to 1, nearly. But the propor¬ 
tion, or odds, when one fingle bbfervalio'n is relied 
on, is only as 2 to 1 : fo that the chance, for an 
error exceeding 2 feconds, is not T %- part fo great 
from the Mean of fix, as from one fingle obferva- 
tion. And it will be found, in the fame manner, 
that the chance for an error exceeding 3 feconds, will 
not be roVo part fo great from the Mean of fix, as 
from one fingle obfervation. Upon the whole of 
of which it appears, that the taking of the Mean of 
a number of obfervations, greatly diminifhes the 
chances for all the fmaller errors, and cuts off al- 
moft all poflibility of any great ones: which lalt. 
confideration, alone, feems fuffieient to recommend 
j the 
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afe of the method, not only to aftronomers, but to 
all others concerned in making of experiments of 
any kind (to which the above reafoning is equally 
applicable). And the more oblervations or experi¬ 
ments there are made, the lefs will the conclufion 
be liable to err, provided they admit of being repeat¬ 
ed under the fame circumftances. 

Other examples, and particulars might be added, 
in confirmation of what is here determined 5 but as 
I would not appear tedious to your Lor dihip, I here, 
conclude, who am, 

Woolwich, My Lord, 

March 4, 1755. 

Your Lordfhip’s 
moil obedient humble fervent, 
T, Simplon* 


XX, An Account of the Succefs of Agaric , 
and the Fungus vinofus, in Amputations : 
By Mr . James Ford,, Surgeon y of BriftoL 

Briftol, March 31,1755. 

Read April io,T N 1753 I had fome pieces of the aga- 
I75S ‘ Jl ric of the oak brought me from 
France, which I have frequ nt!y ufed with fuccefs 
in haemorrhages, particu.arly once after the opera¬ 
tion for the ftone, where a large artery lay fo deep, 
that it could not conveniently be taken up with a 
needle. After the publication of Mr. Warner’s ob- 
fervations, Mr. Thornhill applied it fuccefsfully fo 
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an amputation of an arm, and a leg, in adult fub- 
jedts. I had very early fuipicions, that this effedt of 
the agaric was more owing to its texture, than any 
fpecific flypticity, and theiefore determined to try a 
fun gus, very fimilar to it in fubflance, that grows in 
great abundance on the calks, walls, <&c. in wine- 
vaults, and which the coopers here apply to their 
wounds, whenever they cut themfdves. I have in- 
clofed two pieces of this Fungus vinojus , one from 
the calk, which is of a firmer texture than the other, 
which was taken from a partition-door in the cellar. 
I made choice of the former in the following expe¬ 
riment. | 

A. B. Aged 36, ftrained his ancle two years ago, 
from whence an abfcefs in the joint, and caries, enfued: 
the pain and difcharge brought on many hedtical 
fymptoms, particularly a very troublefome cough. 
On the 5th inftant I amputated the leg in the infir¬ 
mary 5 and, after the operation, applying my finger 
to the great artery, unfcrewed the tourniquet, to dif- 
cover the fmall ones, which the afiiftants covered in 
like manner. I then fcrewed it to fuch an cxadt de¬ 
gree of tightnefs as to flop the bleeding from the 
large artery, which I fpunged very dry, and applied 
a thick bit of the fungus, with fome lint over it, 
and fo to each of the others, and drefled it up, as 
ufual, with a flight bandage. In five minutes I be¬ 
gan to unfcrew the tourniquet, and by flow degrees 
(fo that the blood might not rufh too fuddenly on the 
extremity of the artery), in half an hour loofened it 
intirely. In unfcrewing the tourniquet, I kept an 
account how many turns I made ; that, if the ar¬ 
tery had bled, I might be able to determine what 

exadfc 
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exad degree of tightnefs was neceilary to com- 
prefs it again Four hours after the operation, he 
had occafion to ufe the bed-pan, and his efforts to 
raife himfelf made it bleed fo as juft to ftain the 
roller, but it flopped without doing any thing to it. 
On the feventh he had a violent fit of coughing, fol¬ 
lowed by a vomiting, which renewed the bleeding, 
and it bled about three or four ounces, but before 
any one could come to his affiftance, it hopp’d: how¬ 
ever, the tourniquet was fcrew’d fo as to make a 
flight preffure on the femoral artery for a few mi¬ 
nutes* when it was loofened again. On the ioth 
the fl ump was opened; it had a very fair appearance, 
and has gone on very well. The fungus did not 
drop off from the great artery till the 17th. 

March ry, Mr. Thornhill performed an amputa¬ 
tion, in the infirmary, above the knee, on a man of 
twenty-one years of age, and applied this fungus. 
On the 20th it was opened, without the leaft ftain 
of blood; but on the 22d it bled, from a fit off 
coughing: tightening the tourniquet for a fhort time 
flopped it, and it has not bled fince. The fungus 
adhered, to the wound till the 30th. 

James Ford. 


xxr. 



XXI. Queries font to a Friend in Conftan- 
tinople j by Dr. Maty, F. R. S.\ and an~ 
fwered by his Excellency James Porter, 
Efq\ his Majefiy s AmbaJJador at Con- 
ftantinople, and F. R. S. 

The Queries propofed were the Seven following : 

Read Aprilio, i.TT THether we may know with any 
l 7SS- VV certainty, how many people 
are generally carried off by the plague at Conftanti- 
nople ? 

2. Whether the number of inhabitants in that 
capital may be afcertained ? 

3. Whether what has been advanced by fome 
travellers, and from them affumed by writers on po¬ 
litics, be true, that there are more women than men 
born in the eaft? 

4. Whether plurality of wives is in fad, as it was 
confidently affirmed to be, m the order of nature , 
favourable to the increafe of mankind ? 

5. What is the adual ftate of inoculation in the 
eaft ? 

6 . What is become of the piinting-houfe at Con- 
ftantinople ? and are there any original maps of 
the Turkifti dominions, drawn from adual furveys ? 

7. What fort of learning is cultivated among the 
Greeks, and among the Turks? 
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2*0 thefe Queries his Excellency James Porter, Efq % 
his Majeftfs Amhajfador at Conftantinople, and 
Fellow of this Society , was pleafed to make the fol¬ 
lowing Anfwer: 

i. The only plague, which I obferved at Conftan¬ 
tinople, in the courfe of feven years, was that of the 
year 1751: there are almoft annually difperfed acci¬ 
dents, fome perhaps real, fome fuggefted by trick 
and defign, to ferve linifter purpofes. 

I attempted that year to throw fome obfervations 
on paper ; but all that I could make out of them 
was fo unfatisfa&ory, trite, and imperfedt, that I 
thought them, on a review, fcarce worth notice. 

I am convinced, that whatever is told us of that 
diftemper is fcarce to be depended on; rather con¬ 
jecture than obfervation, rather the play of imagina¬ 
tion than fad. However, 1 had made it a principal 
ftudy to attain to fome data, whereby I could draw 
a probable conclusion concerning the number of the 
dead, that year, which might alfo have led me to 
have afcertained that of the inhabitants at Conftan¬ 
tinople. 

2. The Turks have no regifter, no bills of mor¬ 
tality : they are prohibited, by their law, to enume¬ 
rate the people. I applied to the Reis Effendi, and 
other minifters of the Porte, to know what probable 
calculation they could make concerning the num¬ 
ber of dead; but they all concurred in one general 
anfwer, that they had no other but what was founded 
on the decreafe of the confumption of the quantity 
of corn, or bread 5 and in general talked of about 
15-0000, I therefore betook myfelf, with all my 
Vol. 49. o care 



[ 98 3 

care and induftry, to try what probable conclufions I 
could draw from that imperfect datum. Corn is 
delivered out by an officer of confideration, and an 
exadt regifter kept. 

Before the commencement of the plague, that was 
in March and April 1751, the confumption of com 
was 19000 meafures, called Khilo’s. On its conti¬ 
nuance and decreafe it diminifhed to 17000, and on 
its total ceffation, it was found not to amount to 
above 14000. A khilo weighs twenty-two okes. It is 
grounded to eighteen okes of flower. The bakers 
have generally the fecret to make out of this lad 
quantity twenty-feven okes of bread. They add to 
an oke of flower one of water, befides fome fait 3 
and as their bread is almod dough, few of the 
watry particles are exhaled 3 and it is thought of the 
bed, if it is not doubled in quantity, when taken out 
of the oven. 

The common people, and even mod: of the mid¬ 
dling and eafy, live principally on bread 3 the for¬ 
mer with onion, garlick, fruits, or pulfe, according 
to the feafons 5 the latter with very fmall portions of 
flefh, or fiflb. The more laborious profeffions, as 
labouring men, done-cutters, carpenters, &c. eat 
from two to two and a half okes a day 5 the other, 
according to the common run of families, compofed 
of men, women, and children, half an oke each 5 
fo that the lowed calculation, on a medium, may be 
about an oke and a quarter daily, eaten by each perfon 
at Condantinople. 

But fhould it be thought too much, an oke, which 
is two pounds three-quarters Englifh, we may fup- 

pofe 
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pofe nearer truth: the following conclufions then will 
refult: 

That therefore on the higheft number of 19000 x 
27, we have 513000, the quantity of okes of bread 
confumed, and confequently the number of fouls at 
Constantinople. That on the decreafe of the plague 
to 17000, 54000 perfons were either dead or mif- 
ing. That when the quantity was reduced to 1400c 
on the cefiation, thofe either fled or dead amounted 
to 135000. 

It is faid by fome, that Conftantinople contains 
near three millions of inhabitants; but on whatever 
fuppofition we take the confumption of the quantity 
of bread, that quantity will be found erroneous. 

On a grofs calculation made by fome of the prin¬ 
cipal men, and particularly the Chiorbachee’s, or 
colonels of Janizaries, who had their ftations at the 
moft noted and only places where the funerals pafs, 
they reckoned for fix weeks, whilft the plague was 
at its height, and in its crifis, from 900 to 1000 
per diem ; and that the whole amount of the dead 
in that time might be about 40000: and from the 
time it was in its increafe and decline, they added 
15 to 20000 more. If therefore we admit 60000 
in the whole, it will be as that fum to 5x3000, or 
as 1 to 8rg> 

There is a remarkable coincidence between this 
proportion, and the number of dead which was 
carried out of the Adrianople-gate, during twelve 
days, the fame feafon of the year 1752 ; and of the 
like number of days in 1751. 
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1772 Health. 

June 14- 

15 '- 

16 -* 

17 -- 

18 - 

! 9 - 

20- 

22 - 

23 - 

M- 

25 -— 

2 6 - 


11 


3 
5 
5 

4 
8 

3 

3 

5 

4 

5 
5 


59 


1771 Plague. 


June 12- 

—24 

13— 

—29 

14— 

—32 

15 — 

—35 

16— 

—24 

20 - 

— 5 ° 

25— 

—34 

22— 

37 

23— 

—52 

July 14- 

~ 5 <* 

if- 

—57 

1 6—- 

—59 


489 


So that the number of dead, at leaft through that 
gate, in time of common health, was to thofe in 
that of ficknefs, as 59 to 489, or as 1 to 8 j, nearly. 

The Adrianople-gate is reckoned the greateft paf- 
fage for the dead, on account of its vicinity to the 
moft extenfive burial-places. 

A great deduction mull be made for the vaft de- 
creafe of the confumption of wheat towards the 
ceflation of the plague, from the confiderable num¬ 
bers, who fled into Alia, the iflands of the Archipe¬ 
lago, and Romelia. 

A cogent argument with me to demonftrate, that 
Conflantinople is not peopled in proportion to its 
extent, is the immenfe care which the late Sultan 
Mahmud took, not to admit new inhabitants, or 

ftrangers j 
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Grangers; none could remain a night in the city 
without commands from the Porte ; and thofe were 
with great difficulty obtained. 

It is extreme difficult, if not impoffible, to come 
at any other computus of the number of inhabitants, 
much more fo of houfes, at Conftantinople. The 
city is divided fomewhat in the manner it was under 
the Grecian empire, that is, into different quarters, 
called Mahales, and each under the fpecial direction 
of an Imaum. As far as it extends to their imme¬ 
diate advantage, they are informed of the number of 
families in their diftridt; but whoever would dare 
to coiled from them, might not only rifk the cen- 
fure of the government, but his head. Befides, if 
the inquiry is general concerning houfes, it is im¬ 
poffible to fix a determined idea 5 they confound pa¬ 
lace, feraglio, ffiop, room, and call them indifcri- 
minately houfes. The Jews fay, that they have 
10000 houfes at Conftantinople: but in what we call 
a houfe, there are perhaps ten families, and the di- 
ftindfc number of the latter they dare not mention. 

I endeavoured with perfuafion, and all my weight, 
to induce the Greek and Armenian patriarchs, to ob¬ 
tain for me a regifter of the births and burials of their 
refpedtive communities; but at length they acknow- 
leged it impoffible. Their parifhes are farmed to 
curates, by the diocefan biffiops; the income arifes 
from births and burials; fo that to conceal the 
former, they muft likewife the latter; and they 
never exhibit a faithful regifter. 

3. That there are more women than men born 
in the eaft/feems a figment of travellers, rather than, 
founded in truth; it is fcarce to be known, where 

polygamy. 
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polygamy is lawful. The apparent conclufion may 
feem natural, becaufe many of the Harems of the 
opulent, efpecially in the great cities, arenumeious: 
but thefe are not composed of the natives of thofe 
cities, but are brought from countries where the 
chriftian rites are obferved, in time of peace, from 
Georgia*, and of war, from Hungary and Ruffia,^. 
fo that if more women are found in fuch families 
than men, they muft be looked upon as an extra¬ 
neous production annually, or daily imported. 

I think I can aver, on good foundation, that we 
have not yet extant, an exa& genuine account of the 
cuftoms, manners, and practices, of thefe people, 
nor really of thefe countries. Thofe' which I have 
read are extreme faulty, not to fay worfe, in many 
particulars, which have fallen under my own know- 
lege. What am I then to conclude, as to thofe that 
have not ? And how can a Tournefort, and many 
others I could name, in running over vaft tracks of 
countries in two years, or lefs, fometimes by night, 
fometimes by day, with hafty caravans, give us a 
true hiftory ? Even Ricaut’s, he, who dwelt fome 
years in thefe countries, is founded on very imper¬ 
fect memoirs: what he fays of the interior of the 
feraglio is impoffible to be known; and I find by 
fome original letters of his, from Hamburg, to a 
nephew he had, as fecretary to this embafly, that 
he begged for fome notes of one Mr. Coke, formerly 
in that office, in order to continue his hiftory. Now, 
it is evident, that all fuch notes muft have been only 
the hearfay of the Chriftians of Pera, who neither 
have, nor ever had, knowlege or obfervation fuffi- 
eient to be depended on; nor dare they venture to 

enter 
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enter into intimate particulars with fuch Mahometans 
as could truly inform them. 

Credulity and vulgar errors abound, as a confe- 
quence of their faith ; for they are all Greeks or Ro- 
manifts. Thofe are taken traditionally. To inftance 
in one collected from them, and univerfally received 
by travellers; they tell us, that the Turks make pub- 
lick prayers and proceffions in time of plague, when 
1000 corps a day are carried out of the Adrianople- 
gate. This tradition was current in the year 1751. 

I knew it muft be falfe from the very Koran. How¬ 
ever, I had the queftion put to many, particularism 
the Reis Effendi, great chancellor of the k empire, 
who let me know they never numbered them, nor 
inquired minutely how many died; that in time of 
great calamity or ficknefs, they only ordered a paffage 
of the Koran to be read in their Mofches. Thus, 
by a lingle inquiry, I detected a fable which has 
palled current, lince Mahomet the Second’s time. 
This is one example of many. 

4. I can affirm, with truth, what may feem a pa¬ 
radox, that in general, Mahometans, fnotwithftand- 
ing their law, procreate lefs than Chriftians. The 
rich, who are the only perfcns that can maintain 
concubines, have feldom four or five children. Few, 

I have heard of, or known, exceed two or three $ many 
of the former, and moll: of the middling and poorer 
fort, have generally but one wife. The latter indeed 
exchange them with facility; but yet we do not per¬ 
ceive they have a numerous progeny. I take this to 
arife from a caufe different from that which is com¬ 
monly affigned, not from their being enervated by 
variety, but rather from their law. The frequent 
' ablutions- 
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ablutions, required by the dodtrine of purity and im¬ 
purity, perhaps may check the libidinous paffionj 
or when it is at its height, they And themfeves prohi¬ 
bited enjoyment. To enforce this obfervation might 
lead me into fome fingu'ar reflections. 

5. Inoculation is practifed at prefent among the 
Greeks, and, notwithstanding religious fcruples, 
among the Romanifts: with the few, whom I have 
known, it generally fucceeded ; but the numbers will 
not admit of comparifon. There are not perhaps 
twenty in a year inoculated. The Timoni family pre¬ 
tend, that a daughter had been inoculated at fix 
months old, but afterwards acquired the fmall-pox 
in the natural way, and died at twenty-three years. 
The evidence is doubtful. Timoni’s. account is incor¬ 
rect ; his fads are not to be depended on. Pylarini’s 
is more exaCt It was neither Circaffians, Georgians, 
nor Afiatics, who introduced the practice. The firll 
woman was of the Moreaj her fucceffor was a Bof- 
niac j they brought it from Theffaly, or the Peio- 
ponnefus, now Morea. They properly fcarified the 
patient, commonly on many parts, fometimes on the 
forehead, under the hair, fometimes on the cheeks, 
and on the radius of the arm. A father told me, that 
the old woman not being able, through age, to make 
the incifion on his daughter, with the razor, he per¬ 
formed that operation. The needle has alfo been ufed. 
The Turks never inoculate: they truft to their fatum. 
Whence the method had its origin feemsr here un¬ 
known. A Capuchin friar, whom I often fee, was on a 
million in Georgia for above fixteen years ■, he has re¬ 
turned about two years; he is a grave fober man, who 
gives an hiftorical account of the virtues and vices, good 



[ 10 5 ] 

and evil, of that country, with plainnefs and can¬ 
dour. The ufual introduction and fecurity of thefe 
miffionaries is the pretence to the practice of phy- 
lic, that in deftroying bodies they may fave fouls: 
fo that this honed; man, who is extremely ignorant, 
was in high reputation both as phylician and con- 
feffor. It was therefore impoffible, as he himfelf 
obferves, that either the public or private practice of 
inoculation could be concealed from him ; but he 
has molt folemnly declared to me repeatedly, that 
he never heard one word about it at Akallike, Imi- 
rette, or Tifflis; he is perfuaded, that it has never 
been known among them. He has often and fre¬ 
quently attended the fmall-pox, which is almoft cer¬ 
tain death there; and generally, if not always, of the 
confluent kind. 

6 . Printing was introduced by *n Hungarian re- 
negado, who called himfelf Ibrahim Effendi: it had 
no long continuance. The copies are not many, and 
are now very dear and fcarce; few even to be 
bought. 

The maps did not exceed three or four ; one of 
Perfia, one of the Bofphorus, and one of the Euxi- 
nus, or Black-fea; they are not to be found but in 
private hands. All our maps of thefe countries are 
extremely imperfeCt and incorreCt. 

The jealoufy and fuperftition of the people, tho’ 
the government Ihould permit Chriftians to raife any 
printing-houfe, would be an irrefiftible impediment; 
and they are too ignorant themfelves to be ever ca¬ 
pable of doing it. The adoptive fen of this Ibra¬ 
him Effendi, who bears the fame name, is fecretary 
under the interpreter of the porte ; he has all the 
Vol. 4p. P materials 
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materials for printing, but never could find, fin ce 
his father’s death, and during Sultan Mahmud’s 
reign, money to carry it on. The queftion is now, 
whether Sultan Ofman is not too ftridt a muffulman 
to continue the per million. 

7. The progrefs of arts and fciences, and litera¬ 
ture, teems travelling on, grad&tim> to the weftward, 
from iEgypt to Greece, from Greece to Rome, 
thence to the weft of Europe, and I fuppofe at laft 
to America. We find few traces in the eaft: the 
Greeks, who thould be the depofitaries of them, are 
the fame Greeks they ever were, Ho mines contentionis 
cupidiores quam veritatis. They have retained all 
the vices, imperfections, ill habitudes, of their an- 
ceftors i but have loft all their public fpirit, and 
public virtues. The clergy, who thould fupport the 
whole machine of learning, are themfelves the fource 
of ignorance; all their talents and acquifitions con- 
fift in bribing amongft the Turks, and folliciting to 
deftroy one patriarch in order to make another; to 
raife from a curacy to a bithoprick, and to exchange 
from an indifferent one to a better. They endea¬ 
vour to cultivate literal Greek, and fome ftudy it, 
but advance no further. There are neither gram¬ 
marians, critics, hiftorians, nor philofophers, among 
them; nor have they proper preceptors or mafters to 
inftrudt. They have formed a fort of an academy 
at Mount Athos, for their youth, which will fcarce 
furvive the perfon who has undertaken it: he has 
himfelf but the mere elements of fcience. How¬ 
ever, his defire of knowing may improve him j and 
he may perhaps lay the foundations in fome youth 
with fuccefs. 


The 
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The Turks have many books among A them, tho‘ 
exceedingly dear; folios I have feen coft ioo to 
2 and 300 dollars each} i.e. from if/. to 4f/. The 
few printed folios, fome of which I pick’d up fome 
years ago, coft 5 /. to 6 /. fterling. Their fcribes 
fpend many years about a few copies. Their learn¬ 
ing confifts principally in abftrufe metaphyfics: fome 
few touch the furface of fcience. I have looked out 
with great induftry for old Arabian manufcripts in 
the mathematical way: what they brought me were 
tranflations of fome propofitions of Euclid, Theo- 
dofius, Archimedes, and Apollonius. They have 
fome parts of Ariftotle ; but their favourite philofo- 
phy is the atomical or Epicurean, which with them 
is called the Democritical, from Democritus. Many 
of their fpeculative men have adopted that fyftem, 
and conform to it in their fecret practice. The in- 
ftitutes and pradtice of phyfic are taken from Galen. 
Eben Zyna, or Avicena, is a principal guide: Ma- 
thiolus is known. But with all this, as the foie drift 
and end of their ftudy is gain, there does not feem 
the leaft emulation towards true knowlege: fo that 
the ftate of letters may be faid to remain deplorable, 
without the ieaft glimmering, or remote profpe<ft of 
a recovery. 

Conftantinople, T P % 

Feb. 1,1755. J 



[ 108 ] 

Since the reception of this memoir, Dr. Maty has 
received another letter from the fame gentleman, in 
which he finds feme new fads tending to clear up 
the accounts relating to the pradice of inoculacion 
among the Georgians. Thefe he hopes will not be 
unacceptable, as they come from a perfon equally 
able, by his univerfal knowlege and diflinguifhed 
ftation, to procure the bed informations, and willing, 
for the good of mankind, to communicate them in 
the molt obliging and candid manner. 

Conftantinople, May 17, 1755* 

I AM now to corred the report of the Capuchin 
concerning inoculation in Georgia. One of their 
phyficians, a molt: ignorant fellow, who lives by his 
profeffion here, avers that, among thofe who follow 
the true Georgian rites, not Romanics, the piadice 
is common. It has its rife from mere fuperftition. 
He tells us, “ That the tradidion and religious be- 
“ lief of that people is, that an Angel prefides over 
<c that diflemper, that therefore, to fhew their con- 
« fidence in him, and to invite him to be propi- 
<c tious, they take a pox from the lick perfon, and, 
“ by a fcarification, they infert it in one in health, 
* c generally between the fore-finger and thumb. It 
“ never mifies its efted, and the patient always re- 
-i l covers. To attrad the Angel’s good-wili more 
“ effedually, they hang the patient’s bed with red 
“ cloth or fluff, as a colour moft agreeable to him. 
“ He has been affiftant to this pradice, and declares 
“ it to be common.” Perhaps the only good effed 
ever known produced by that monfler fuperflition l 
The Capuchin acknowleges, that it might be amongft 
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the Georgians the Dodtor mentions, and not have fell 
under his knowlege. To vindicate his ignorance, he 
diftinguifhes the parts of Georgia, or its divifions. 
He has never been at Cackett, and ftaid but three 
weeks at once in Tiffiis. 

J-p- 


XXII. ExtraBs of Two Letters to Tho¬ 
mas Hollis, Efq'y concerning the late Dif- 
coveries at Herculaneum. 

Read April io, \ LL the antiquities, which were in 
I 755 - the royal palace at Naples, that is, 

thofe which did belong to the Parma colledtion, have 
been carried to the King’s new palace of Capo di 
monte; and it is reported, that Padre Pancrazi will 
have the care of them. 

Paderni has the cuftody of all the bronzes, and 
things in gold and filver, which have been found in 
the different places where they have dug, by order 
of the King; and they are handfomely arranged in 
feveral rooms at Portici. The great gallery there is 
almoft finifhed. In it are to be deposited the ftatues 
in bronze and marble, the pictures, the infcriptions, 
and the columns of verd’antique and oriental ala- 
bafter found throughout die kingdom. 

-Near the royal palace at Portici, has been difco- 
vered a large garden, with a palace belonging to it. 
In one room of this palace was found a mofaic pave¬ 
ment (which I have feen) made up of different co¬ 
loured ftones. It reprefents a cityfurrounded with 

walls* 
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walls, having four towers, one at each corner; and 
has fince been taken up, to be placed with other 
beautiful antique pavements in the faid gallery. 

For fome time pad they have been digging at 
Santa Maria di Capua, by the King’s order. There 
they have met with feveral very fine ftatues of Greek 
workmanfihip; and among them a Venus, which is 
intire, and imtchlefsj and all of them have been 
carried to the King’s new palace at Caferta. 


ExtraEl of a Letter from Camillo Paderni, 
dated at Naples, January 1755. 

s 

Read April io,^"'\CTOBER 22,1754, was found a 
Vy buft in bronze, larger than the life, 
and of excellent Greek workmanfhip; which frqm 
fome circumftances may be thought to be a Syrian 
king. It has eyes of white marble, like many other 
bulls, which have been met with. 

November 27, we difeovered the figure of an old 
fawn, or rather a Silenus, reprefented as fitting upon, 
a bank; with a tyger lying on his left fide, upon 
which his hand refted. Both thefe figures ferved to 
adorn a fountain, and from the mouth of the tyger 
had flowed water. This Silenus was of bronze, and 
of good workmanfhip. The head was crowned with 
ivy, the body all over hairy, and the thighs covered 
with a drapery. 

From the fame fpot were taken out, November 29, 
three little boys of bronze, of a good manner. Two 
of thefe are young £;wns, having the horns and ears 
of a goat. They have Hkewife filver eyes, and each 

of 
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of them the goat- flcin on his fhoulder, they 

antiently • uc wine, and through which here the 
Water iffued. The third boy is alfo of bronze, has 
filver eyes, i> of the fame fize with the two former, 
and in a ftanding pofture like them, but is not a fawn. 
On one fide of this laft hood a final! column, upon 
the top of which was a comic mafic, that ferved as a 
capital to it, and dilcharged water from its month. 
All the figures before described are two palms in 
height without their bafes. 

December 1 6, in the fame place were difcovered 
another boy, with another mafic, and three other 
fawns j in all refpedts like thofe, which were found 
the 27th and 29th of November, except that there 
was no tyger. Befides thefe we met with two little 
boys in bronze, fomewhat lefs than the former. 
Thefe likewife were in a ftanding pofture, had filver 
eyes, and held each of them a vafe, with handles, 
upon his fhoulder j from hence the water flowed. 
We alfo dug out an old fawn, crowned with ivy, 
having a long beard, a hairy body, and fandals on 
his feet. He fat aftride upon a large goat flcin,, 
holding it at the feet with both his hands, from 
which had iffued a larger quantity of water than 
from the others; though the fawn himfelf is of the 
fame fize with the former. 

All the above-mentioned figures were taken out 
of a place not exceeding eight palms fquare,. and 
were covered with the ruins of the building: for 
they were not in a garden, but in a room paved with 
mofaic work, the remaining part of which we are 
now going on to examine. You may rely intirely 
upon what I write, as nothing can be moved from- 
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the place where it is difcovered, but in my prefence. 
We have likewife found a large quantity of houfe- 
hold furniture, made of earthen and iron ware, and 
fome glafs. At prefent this is all that I am at liberty 
to mention. Shortly will be publiihed a general 
catalogue of all the things, which have hitherto been 
found; and this year will come out alfo the firft 
volume of the paintings. Both thefe I will take 
care to convey to you. 


XXIII. Copy of a Letter from a learned 
Gentleman of Naples, dated February 25, 
1755, concerning the Booh and antient 
Writings dug out of the Ruins of an Edt- 
fee near the Site of the old City of Her¬ 
culaneum; to Monfignor Cerati, of Pifa, 
F. R. S. fent to Mr. Baker, F. R. S. and 
by him communicated ; with a iranfation 
by John Locke, Efq\ F. R. S. 

Read April 17, yN obedience to your commands, I 
1755 ■ _|_ fend you the bed account I can of the 

writings. You mull know then, that within two 
years laft paft, in a chamber of a houfe, (or more 
properly fpeaking, of an antient villa, for by many 
marks it is certainly known, that the place, where 
they are now digging, was never covered with build¬ 
ings, but was in the middle of a garden), there has 
been found a great quantity of rolls, about half a 
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palm long, and round; which appeared like roots 
of wood, all black, and teeming to be only of one 
piece. One of them falling on the ground, it broke 
in the middle, and many letters were obferved, by 
which it was firft known, that the rolls were of 
papyrus. The number of thefe rolls, as I am told, 
were about 150, of different fizes. They were in 
wooden cafes, which are fo much burnt, as are all 
the things made of wood, that they cannot be 
recovered. The rolls however are hard, though each 
appears like one piece. Our king has caufed infinite 
pains to be taken to unroll them, and read them ; 
but all attempts were in vain j only by flitting fome 
of them, fome words were obferved. At length 
Signor Affemani, being come a fecond time to 
Naples, propofed to the king to fend for one father 
Antonio, a writer at the Vatican, as the only man in 
the world, who could undertake this difficult affair. 
It is incredible to imagine what this man contrived 
and executed. He made a machine, with which, 
(by the means of certain threads, which being 
gummed, ftuck to the back part of the papyrus, 
where there was no writing), he begins, by degrees, 
to pull, while with a fort of ingraver’s inftrument he 
loofens one leaf from the other (which is the mofl: 
difficult part of all), and then makes a fort of lining 
to the back of the papyrus, with exceeding thin 
leaves of onion (if I miftake not), and with fome 
fpirituous liquor, with which he wets the papyrus, 
by little and little he unfolds it. All this labour 
cannot be weil comprehended without feeing. With 
patience fuperior to what a man can imagine, this 
good father has unrolled a pretty large piece of pa- 
Vol. 49. Q_ PF US > 
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pyrus, the worft preferved, by way of trial. It is found 
to be the work of a Greek writer, and is a fmall phi- 
lofophic trad (in Plutarch’s manner) on mulic; blame- 
ing it as pernicious to focietv, and productive of foftnefs 
and effeminacy. It does not difcourfe of the art of 
inufic. The beginning is wanting, but it is to be 
hoped, that the author’s name may be found at the 
end: it feems however to be the work of a ftoic 
philofopher; becaufe Zeno is much commended. 
The papyrus is written acrofs in fo many columns, 
every one of about twenty lines, and every line is 
the third of a palm long. Between column and co¬ 
lumn is a void fpace of more than an inch. There 
are now unrolled about * thirty columns ; which is 
about a half of the whole; this roll being one of 
the fmalleft : the letters are diftinguiffiable enough. 
Father Antonio, after he has loofened a piece, takes 
it off where there are no letters ; and places it be¬ 
tween two cryffals for the better obfervation 5 and 
then, having an admirable talent in imitating cha¬ 
racters, he copies it with all the lacunas, which are 
very numerous in this fcorched papyrus; and gives 
this copy to the Canon Mazzocchi, who tries to fup- 
ply the lofs, and explain it. The letters are capital 
ones, and almoft without any abbreviation. The 
worft is, the work takes up fo much time, that a 
fmall quantity of writing requires five or fix days to 
unroll, fo that a whole year is already confumed 
about half this roll. The lacuna, for the moft part, 
are of one or two words, that may be fupplied by 


* Original— Trtnia. 
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the context. As foon as this roll is finifhed, they 
will begin a Latin one. There are fome fo volu¬ 
minous, and the papyrus fo fine, that unrolled they 
would take up an hundred palms fpace. They tell 
me, that fome of the Latin ones are in a running 
hand; which confirms the opinion of the Marquis 
Maffei, “ That the character, by us abfurdly called 
« Gothic and Lombard, is the antient running- 
« hand, corrupted by time.” However, I have not 
feen any of thefe laft. The curiofity of thefe pa¬ 
pyri is, that there is no little ftaff of wood, on. 
which they were rolled. 

Thus I have told you all, that I know, concerning 
thefe papyri. 

We may comfort ourfelves, that the affair is in 
good hands; being under the care and conduct of 
fo learned an antiquarian,as the Canonico Mazzocchi, 
and of this able and adroit Father Antonio. 


XXIV. An Account of the feveral Earth- 
• x quakes of late felt at Conftantinople; by 
his Excellency James Porter, Efq; his Ma- 
jeftys Atnbaffador at that Place ; in a 
Letter to the Reverend Mr. Wetftein, 
F. R. S. dated February 15, 1755. 

Read April 17»T_TIftorians of the lower empire give 
’ 755 - us various accounts of earthquakes, 

which have happened at Conftantinople. Gillius in¬ 
forms us of many of later date; and an ancient co- 

O 2 lumn 
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lumn /landing in the city, called the burnt pillar, 
declines from the perpendicular, as a teftimony of 
fome confiderable £hock. The only memorable one 
I have heard mentioned was in the year 1719, which 
feemed fo rather from the continuation of feveral 
/hakes for thirty days, than any confiderable damage. 

Some inconfiderable, and fcarce meriting notice, 

I have felt in different feafons; one very fenfible on 
the Tffth of May 1772, at five in the morning. 

We had an account of a violent earthquake at 
Adrianople that year, on the -jfth of July, at about 
eight p. m.; that it was attended with uncommon 
fifihres and openings of the earth, and eruptions of 
waters, carrying a fulphureous ftench. Confiderable 
damage was done to many mofches and houfes: the 
ruins remain to this day. Leffer /hakes were felt the 
whole month of Auguff. We did not hear, whether 
it extended to the weftward, nor of any particular 
phasnomena preceding it. 

On the fame day and hour we had it very ftrong 
at Conftantinople; it lafted fome feconds. I mark’d 
the wind at fouth that morning, and the fpirits in 
the Thermometer at 40: the mercury in a fmall 
mercurial Thermometer of Bird’s ffood at 79. The 
afternoon the wind came about to the E. S. E. a 
ftrong gale, which continued during the earthquake. 
Its firft motion appeared to us perpendicular, and a 
heaving of the houfe, and us, as it were, off of our 
chairs. It was fucceeded by three or four regular 
momentaneous horizontal vibrations, fo that the walls 
of the houfe receded and returned, like the recipro¬ 
cal motions of a /hip; and it was with difficulty we 
ftood firm. Thefe vibrations we judged had their 

direction 
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direction from N. W. to S. E. and their origin from 
Adrianople. The Thermometer at that time flood 
at 36; the mercury at 81. Adeadcalmfucceeded,and 
at 11 at night I marked the fpirits 37, and mercury 
80. The letters from Smyrna told us, that a fmall 
fhake was felt there at the fame hour : fo that if we 
could fuppofe all the clocks and watches exadt, and 
that the firft explofion of the igneous matter was at 
or about Adrianople, we mufl conclude the com¬ 
munication of thefe vafl diflant motions to have been 
inflantaneous; and though we fhould vary fome mi¬ 
nutes, the velocity is incredible, and may be thought 
nearly to come up to that of founds. 

We had on the 9th of November, that year, a 
fmall fhake, at 5. 30'. a. m. Spirits 68. a. m. 66 . p. m, 
Merc. Ther. y6. a. m, 54. p. m. Wind N. E. fair 
weather. 

The mofl violent one I ever felt, was on the 2d of 
September 1754, at 10 at night. The preceding 
month did not vary 4 or 5 degrees of heat from other 
years: it came, as that of the 29th of July, wkhout 
any preparatory figns, and with this difference only, 
that it was in a dead calm. The wind that day had 
been from E. N. E. to E. the fky at night with fhort 
clear undulating clouds, fome bluer than others, and a 
bright moon. The firft fhock feemed intirely per¬ 
pendicular, and the houfe, with a violent crack, heaved 
as it were off of its foundation; fo that the floor of 
a large chamber feemed to rife from the exterior wall 
of the houfe to the interior of that room, and made 
a perfedt inclin’d plane. The windows appeared to 
me higher, and the chair, in which I fat near that 
interior wall, to fink lower > and when I rofe up I 

perceived 
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perceived the inclination very fenfibly. It fettled foon 
after, and was fucceeded by feveral horizontal vibra¬ 
tions : all the pendulums flopp’d; mine precifely at 
ten, fome at a few minutes after or before, accord¬ 
ing 5 to their greater or lefs regularity. My fervants- 
told me, that the horfes rofe from their litter with 
violent emotions, and continued fome time uneafy; 
all the fowls were on the wing, and cackled ; dogs 
and cats ran about feiz’d with fear. The wells, of 
which I have three, became the one dry, the others 
almoft fo. The damage was conflderable, but moftly 
amongft the old done or brick buildings, as mofches, 
the feven towers, public khans, and old walls. Ah 
the houfes are built with wood and mud brick dried 
only by the fun, which the people of the country 
pretend to be, by the lefs weight on the foundations, 
a greater fecurity againfl earthquakes : in fadt, none 
but very old ones, and but few differed j thofe well 
repaired came off unhurt, or with fome cracks and 
fiffures only. It was immediately faid, that the per- 
fons killed amounted to fome hundreds} but the truth 
is, there were not above fixty. The more elevated 
the apartments, the more fenfible the fhock ; thofe, 
who were in the ftreets, or in the fields, in motion, 
did not feel it. The duration by many was extended 
to miniates ; but, as far as I could judge, it did not 
exceed fome feconds, at mofl 30". The Thermo¬ 
meter at 48. a. m. 47. p. m. the Mercury at 74. a. m. 
72.. p. m. and the Mercury in the Barometer at 2. 
Tolerable good weather. 

We perceived its line of dire&ion from the eaft, 
from whence we had afterwards an infallible confir¬ 
mation ; for it has been traced from Sivas, a large 

city 
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city in Afia Minor, towards the confines of Diar- 
beckir, or Mesopotamia, where it has done feme 
damage: thence it came on weft, and left great 
ruins in fome fmall towns and villages; palled to 
Nicomedia, and fo to Conftantinople. We had no 
account of its extending to Adrianople; it was merely 
felt at Smyrna • other Shakes were felt that night at 
twelve of the clock. 

And on the 3d, at 10 and 12 a. m. wind atE. and 
S. E. Ther. 4.6. a. m. 44,. p. m. Mercurial 75. a. m. 
and p. m. ' 

On the 4th, two more, one at 2 and at 11. if. 
p. m. wind N. and N. E. frelh. Ther. 42. a- m. 
44. p. m. Merc. 78..a. m. 75. p. m. Bar. 1. mark’d 
dark weather, wind N. ' 

The yth, one at the break of day, and another at 
9.40'. a. m. wind E. N. E. to N. frelh clouds. Ther. 
44. a. m. 45. p. m. Mer. 77. 

On the 6th, two Shakes at four in the morning. 
Little wind, almoft calm. Ther. 44. Mer. 77. a. m. 
7 6. p. m. At between 8 and 9 of the clock this 
night we had a Singular phenomenon ; a topical ob¬ 
long cloud formed itfelf due weft in the very point 
where the fun had fet, of a black denfe confiftency, 
emitting flames, rays, and fiery corrufcations, diredt 
and tranfverfal, Sometimes ftellate, like ftars, feme- 
times like laminae or blades, intermixed with teem ¬ 
ing blue or Sulphureous fteams: precifely at 9 there 
iflued from it a hollow rumbling found : the cloud 
Suddenly broke forth, as it were, from a fix’d point, 
and by an equal flow motion traverfed the whole 
northern hemifphere, which was before, and re¬ 
mained after, extremely bright and clear; the noile 

continuing. 
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continuing, as it approached us, like one uninterrupt¬ 
ed confufed peal of thunder, accompanied firfl with 
a fhower of hail, and foon after converted into a 
heavy rain. It lodged itfelf due eaft, where it con¬ 
tinued emitting flame, and diminifhing; until at 
about io. 30'. it feemed to have confumed itfelf. 

If this collected mafs of igneous fleams and vapour 
had freed us from earthquakes, it might be pre¬ 
fumed to have had fome immediate connection with 
them. However, it may be worth obfervation, whe¬ 
ther fuch an evaporation mignt not diminifh the 
quantity of that combuftible matter in the interior 
of the earth, and confequently the force of the ex- 
plofion and tremulous motion. 

On the 7th, wind S. W. and W. fome rain. Ther. 
47. a. m. 51. p. m. Merc. 73. a. m. 70. p. m. we 
had none, at leaft that we fenfibly percived. Bar. 1. 
and o. changeable. 

The 8th, wind N. W. and N. rain at night, and 
fome in the morning, at 4. 30'. and at 10 of the 
clock, a. m. we had two ihakes. Ther. p. a. m. 
yy. p. m. Merc. 69. a. m. 67. p. m. Bar. at o. change¬ 
able. 

The pth, fair and calm, wind N. E. and E. N. E. 
Ther. 54. a. m. 5-3. p. m. Mer. 68. we felt none 
Bar. o. 

ioth, wind at N. and N. N. E. Ther. p. a. m. 
50. p. m. Mer. 70. B. at 1. marks dark heavy wea¬ 
ther, and N. wind, we had two earthquakes, one at 
midnight, and the other at four in the morning. 

The nth, wind E. and N. E. Ther. 50. a. m. 
52. p.m. Merc. 71. a. m. 69. p. m. Bar. 2. marks 
paflable weather, an earthquake at 12. 30'. at night. 
r The 
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The ijth, wind E. fair. Ther. 49. a.m. 5*1. p. m. 
Merc. 72. a. m. 70. p. m. Bar. 2. an earthquake at 
three in the morning. 

Though I have noted only thofe, which for the 
moil part I felt, there may be two or three founded 
on fuch reports, as I could fully depend on. Moil 
people pretend, that all this month, at one hour or 
Other, there were continued {hakes, and with little 
intermiffion. The wind was for the moil part of that 
time at N. E. the fpirits falling, and cold incleafing. 

On the 6th of O(Sober, after we had almoft for¬ 
gotten our earthquakes, we were again reminded of 
them at 8.4y'. p. m. a dead calm. There were fe- 
veral ftrong horizontal vibrating (hakes, the motion 
undulating equally, without any previous violent 
crack or noife, or any other preparatory fign, the 
wind blowing the preceding part of that day at 
N. E. and E. N. E. the Ther. at ji. a. m. 69 p. m. 
Mer. 53. a. m. and 55. p. m Bar. at o changeable. 

On the yth, wind E. N. E. fair. Ther. 68 a rrs. 
69. p. m. Merc. 57. a. m. 79. p. m a fmall (hake was 
felt at 1 % of the clock at noon 

From that time wind variable, but principally 
hanging towards the N. and N- E. Ther. varying 
from 61 to 66, we felt none until the 4th of No¬ 
vember. We had then a (hort one at 10. 19'. at 
night, wind N. E. fair, with light clo. ds. Ther. 66. 
a. m. 6f. p. m. Mercurial 57. a. m. 58 p. m. Bar. c. 
changeable. Another was fenfibie to many 01a the 
19th following, at 9. 4 $'• at n ig^tj ^mt as ^ was * n 
motion, I did not perceive it. That day heavy clouds, 
and cold. Ther. 72. Mercurial 5-3. 
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From the 15th of December to the end of the 
month, the weather has fet in colder, and more 
fnow and frofr than has been known for feveral years. 
The fpirits varied from 80. great cold to 5)0. and the 
Mercurial from 45 to 38. During the month of Ja¬ 
nuary, from 88 to 94, 9?> and 98. and the Mercurial 
from 35 to 30. 

From the 15 th of January to the 20th, the wind 
varied to S. W. and S. E. the Then at 88. Merc, at 
38. rofe gradually to 81. and 45. accompanied with 
a thaw. 

On the 20th, the wind came about frrong, blow¬ 
ing hard about E. N. E. mizzling rain, mix’d with 
fleet, without confiftency. We had three ftrong vi¬ 
brating fhakes of an earthquake at 12. 34'. Noon, 
Spirits at 83. Merc. 42. and Bar. at betwen 1. and o. 
tolerable good weather, and changeable 5 and tho’ 
the cold greatly increafed, another was felt on the 
23d at to. 30'. a. m. the fnow falling thick, hard: 
frofr, wind N. E. Spirit 91. and Merc. 36. 

The beginning of February, fnow continued, and 
cold augmented; we have had the greateft known, 
at lead: remembered here. The 4th the Spirits funk 
under 100. and the Merc. Ther. at 28. The canal, 
which feparates Pera from the city, was frozen over, 
from the arfenal up to the frefh-water river. 

From thefe obfervations it doth not appear, that there 
are any fixed or probable prognoflics of earthquakes; 
but that they come on us indifcriminately in the midft 
of high winds and calms, heat and cold, rain, Ihow, 
and fair weather; fo that no other connexion can be 
fufpe&ed of thefe with the atmofphere, thah merely 
the collected mafs of igneous exhalations, perceived on 
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the 6th of September at night; unlefs the diredion. 
of the winds, which feemed mod commonly nearly 
in the fame line with the fhakes of the earthquakes, 
might be thought to have any. 

2diy, What fome of ‘he ancients have told us of 
the fpring and autumn being the two ufual feafons 
for earthquakes, appears not only from thefe, but 
what has been obferved by others, to be no general 
fecure rule, fmce they happen equally in all feafons. 

gdly, The velocity of motion, and the diftance of 
the line of communication, appear extremely fur- 
furprifing. From Adrianople to Smyrna, in a right 
line, is not lefs than 2yo miles, and to Conftantino- 
ple iyo miles. Poffibly the reafon it was felt with 
lefs force at the former of thefe places arifes from 
the difference of diftance, and that its force decreafed 
in proportion to it; whence we might form a con¬ 
jecture on fome grounds, that the origin of the ex- 
plofion was at or about Adrianople. 

Sivas, in a right line, I compute at about 750 
miles. I cannot yet be informed of the hour or pre- 
cife time when they felt it there: I heard that it was 
on the fame day. Thefe people are not fufficiently 
obferving to remember to an hour. 

N. B. The Thermometer is graduated from 1. 
to 100. defending, 50 temperate, 60. to 65. 
cold, 80. freezing point, 95. to 100. extreme 
cold, greateft heat in this climate 37, to 30. not 
durable. 
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XXV. Letters of Henry Eeles, Efq\ con¬ 
cerning the Caufe of the Afcent of Vapour 
and Exhalation , and thofe of Winds ; and 
of the general Phenomena of the Weather 
and Barometer. 

fo the Rev. Tho. Birch, D. D. Secret, R. S, 

LETTER I. 

g I Lifmore (in Ireland), Nov. 25,1754. 

Read Jan. 23, T Received your letter of the 25th of No- 
I7SS ’ JL member 1752, in anfwer to my letter 
to the Royal Society concerning the caufe of thunder. 
As you tell me, that they honouted me with their 
defire of my thoughts on fome fubjeds mentioned 
therein, I have ventured to fend you a letter, for 
them, on one of thofe fubjeds, inclofed in two 
packets, by this poft. I fear, that the Society will 
think my letter too hypothetical 3 our great modem 
philofopher having, in fome meafure, condemned 
the ufc of hypothefes. But I mull boldly obferve, 
that that ohjedion is made in a part of his works, 
which is intirely hypothetical: 1 mean his queries at 
the end of his third book of optics. And I {hall 
venture to {hew (if the Society will have patience to 
hear me), that there is a great deal hypothetical in 
his fecond book of optics, where he thihks himfelf 
more afeertained. For he there fpeaks pretty pofi- 
tively of four caufes of the refradion, &c. of light j 
three of which mull be wrong; and the fourth (his 

aether), 
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aether), in the manner he has propofed it, can never 
tv fufficient for that purpofe. Not that I intend im¬ 
pudently to blame that truly great man, but to en¬ 
deavour to inveftigate the caufe of reflection and re¬ 
fraction of light, by means not made fenfible to 
mankind in his time. I may alfo obferve, that, if 
his hypothecs had not preceded his calculation, the 
world had never been obliged to him for his great 
dodtrine of attraction : for at firft he only fuppofed, 
that the power of gravity may extend to the moon; 
and that foe may be retained in her orbit thereby: 
but when he made his calculation (having miftaken 
lixty Englifo miles for the meafure of a degree on 
the furface of our earth), he thought, that fome other 
power mail co-operate with that of gravity, to keep 
the moon in her orbit; and for that time laid his 
attempt afidej till Picart, in France, meafured a 
degree, and found, that it contained about fixty-nine 
Englifo miles and an half; and then, or fome years 
after, our great author having refumed his compu¬ 
tation, found, that the power of gravity was alone 
fufficient to keep the moon and planets in their or¬ 
bits ; and thereby proved his hypothecs. 

Indeed, in works of invention, I cannot fee how 
it is poffible to proceed without fomething hypo¬ 
thetical ; for the fuppofition mud ever precede the 
proof. I am not for eftablifoing hypothefes as prin¬ 
ciples ; but if an hypothefis is rationally founded, I 
think it is worth the while to inquire into the truth 
of it; and thus invention may proceed. 

I foall not fay any thing in juftification of nay own, 
becaufe I have not any vanity to gratify; for if ttiy let¬ 
ter has not any thing worth the Society’s or your accept¬ 
ance*. 
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ance, I can moft readily and willingly alk pardon for 
the trouble, which I have given, and defift from 
giving any for the future. I am, 

S I R, 

Your moft obedient humble fervant. 

Hen. Eeles. 

To the Royal Society. 

LETTER II. 

Gentlemen, Lifmore (in Ireland), Nor, 25,1754. 

Read Jan. *3, and Feb 7 "TTAHE great honour you have 
6, and 13, 1755. done mej j n accepting my 

letter concerning the caufe of thunder, has embol¬ 
dened me to proceed in part of what I therein pro- 
pofed, viz. to endeavour to (hew, that the lire, which 
is made apparent by ele&rical experiments, is the 
principal caufe of the afcent of vapour and exhala¬ 
tion ; and that the lower part of our atmosphere is, 
by that means, kept more homogeneal than is gene¬ 
rally fuppofed, and fitter for refpiration, vifion, &c. 
and that clouds of heterogeneous matter are kept 
fufpended, at their ufual height, merely by this fire. 
To which I have added Something concerning the 
caufe of the winds, and to explain the general phe¬ 
nomena of the weather and barometer. 

But as I muft now contradidt fome generally re¬ 
ceived opinions, it may be thought decent to make 
fome apology for offering my own. But I Shall not 

take 



t 12 7 ] 

take up your time in fo doing; for if they carry an 
appearance of truth, I need not make an apology for 
them; if they appear falfe, they cannot injure thofe 
opinions, which they contradict 3 and then I have 
but one apology to make, which is, to acquiefce, 
and fincerely afk your pardon for having troubled 
you with them. 

It is agreed, that the afcent of vapour and exha¬ 
lation through the air may be effedted two ways; 
by impulfe, and an alteration of their fpecific gra¬ 
vity. 

That vapour does not generally afcend by impulfe, 
may be proved by many familiar experiments, viz. 
Put boiling water into a veffel, and then empty it, 
and hold the veffel with the apperture downwards: 
the vapour, which is afterwards expelled from the 
veffel, muff be in a direction downward; but we find, 
that as foon as it has got but a very little below the 
rim of the veffel, it has its direction altered, and 
afcends by the laws of fpecific gravity. The fame 
thing may be obferved in all boiling veffels, where 
the vapour is emitted in a dire&ion downward; or, 
in cold weather, when the vapour of a man’s breath 
may be feen, let him breath downward, and the 
direction of his breath will be prefently altered, as in 
the former cafe. Since then vapour does afcend 
without any other impulfe than that, which is inci¬ 
dent on all bodies afcending by the laws of fpecific 
gravity; it is neceffary to inquire, how the fpecific 
gravity of vapour is altered to caufe its afcent. This 
is generally fuppofed to be done by filling veficles of 
water with rarified air, until the diameter of the 
veficle be tea or more times the diameter of a drop 
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of water, compofed of the fame conftituent parti¬ 
cles ; and that the veficle, by this means, becomes 
fpccifically lighter than air. But I think, that this 
cannot be done fo eafily, as it has been generally ima¬ 
gined ; and when done, it will not be fufficient for 
the purpofe; which will appear from the following 
Confederations. 

Fir ft, the great difficulty in forming ffiofe vehicles,^ 
efpecially of the particles of dry bodies carried off 
by exhalation, and filling them with rarified air, 
while the exterior air remains condenfed. Secondly, 
That there is not any allowance made for the weight 
of the included air. Thirdly, The conftituent par¬ 
ticles of water are but very little (if at all) altered in 
their fpecific gravity. Fourthly, That this thin veficle 
can never be a fufficient boundary between the ex¬ 
terior condenfed air and the interior air, fo exceed¬ 
ingly rarified. And therefore as the denfity of air 
is proportional to the force compreffing it, it follows, 
that the interior air muft be fuddenly comprefled 
(and the veficle with it), until it be of equal denfity 
with the exterior air; in which ftate the veficle is 
not more fitted for afcending, than if the fame con¬ 
ftituent watry particles were formed into a fpherical 
drop. * 

For here I muft beg leave to fet afide a falfe rea- 
foning, which I have found in many approved writers 
on this fubjedt, who affert, that the fpecific gravity 
of bodies is altered by a mere increafe of furface, 
upon their being divided into minute parts. Which 
is wrong j for the fpecific gravity of any body is only 
to be altered by making that body occupy a greater 
or lefs proportion of fpace. It is evident, that upon 

dividing 
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dividing a body into parts, the furface increafes ac¬ 
cording to the number of parts, but the proportion 
of fpace occupied (and confequently the fpecific gi a- 
vity) remains the fame. Take a cube, whofe iide 
is ten inches, the furface is fix hundred inches, the 
fpace occupied one thoufand cubic inches; divide 
that cube into a thoufand cubes; the furface will be 
increafed to fix thoufand fquare inches, but the fpace 
occupied will remain a thoufand cubic inches, and 
therefore the fpecific gravity will remain the fame : 
and fo on, divide it into as many parts as you pleafe. 
Indeed bodies by an increafe of furface meet a greater 
refiftance in pafiing through any medium; but, I 
think, refiftance and fpecific gravity are here care¬ 
fully to be difiinguifhed : for that refiftance, which 
prevents the finking of the minute parts of a body, 
in a fluid fpecifically lighter, mufl: equally retard their 
afeent in the fame fluid; and therefore can never be 
the caufe of their afeending. 

But let us fuppofe, that this velicle is formed and 
filled with rarefied air, and afeending through the 
atmofphere; it is plain, from another caufe, that it 
cannot remain fo during a few feconds of time : for 
no folar or culinary heat can expand air lo as to 
make it permanent in that ftate, in a veficle of va¬ 
pour afeending through the open atmofphere, for the 
fpace of one minute. For it is evident, that metal'ic 
bodies, heated many degrees hotter than _boiling 
water, and exceedingly larger than the cSo siding 
veficle, cool in a few feconds. when expoful to the 
open atmofphere. For inftance, mechanic operators, 
in tempering of imall drills, only heat them red hot 
in the flame of a lamp, and then waving them three 

Vol. 49. $ rr 
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or four times through the air, find them not only 
cold, but hardened by their fudden cooling, fo as 
to be fit for cutting other parts of the fame fteel, 
which has been cooled more gradually. Now the 
veficles being exceedingly fmaller than the points of 
fuch drills, muft cool much quicker, and the in¬ 
cluded air be condenfed equal to the circumambient 
air almoft inftantaneoufly 5 in which ftate the veficle 
is not fitter for afcending than that portion of water 
was before the veficle was formed: for though the 
furface of the water is vaftly increafed by the form 
of the veficle, which may retard the defcent of it 
through the air, yet that form muft equally obftruft 
its afcent j and the fpecific gravity of the conftituent 
particles remaining the fame, l cannot fee how the 
increafe of furface can aid its afcent. And here I 
muft obferve, that it has not yet been explained, how 
water can be dilated fo, as to occupy eight hun¬ 
dred or a thoufand times the fpace, which it naturally 
docs. For I think the greateft expansion it fuffers 
by boiling (the greateft heat we can give it) is not 
more than a nineteenth or twentieth part of what it 
was before. 

But fuppofing thefe veficles formed and afcending, 
there is ftiil a very neceftary power wanting, I mean 
repultion, to prevent their running into contadl (by 
their natural attraction), and' forming larger mafles ? 
in which ftate they would immediately defeend. 
Now let us fuppofe, that they afeend by impulfe 5 it 
will be very difficult to explain their motions, which 
are evident to fenfe. For if they afeend by impulfe, 
their motion muft be continually retarded by their 
gravity, and the obftrudions of the air, until they 

a arrive 
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arrive at their greateft height, which muft always 
he in proportion to their firft velocity; and then they 
rniift defcend by the laws of fpecific gravity, as all 
other bodies do. The velocity with which we gene¬ 
rally fee vapour afcend, is not fufficient to carry it a 
few yards in height; and therefore, if there were no 
other caufe of afcent but impulfe, the vapours and 
exhalations rauft be pretty equably diffufed over the 
furface of the earth, afcending to a fmall height, and 
immediately defcending again; or if it were poffible 
for them to float at that height, the confequence mu A 
be a perpetual fog. How far the great ufes of vifion 
would be obftrucfted or loft in this cafe, I need not 
mention; nor need I fay, how detrimental it would 
prove to refpiration, fince mankind have agreed to 
call fogs unwholfome. However, when I come to 
fpeak of the ufes of electrical fire in animal life, I 
fhall fay fomething on this fubject. s 

However neceffary an impulfive power may be in 
the firft emiflion of vapour and exhalation from their 
maffes, I think it evident, from the flownefs of their 
afcent, that it cannot carry them to that height, 
where clouds are ufually formed; much lefs is it 
poflible, that it fhould be the caufe of their floating 
there for many days, as we fee they do. This can 
only be done hy an alteration of their fpecific gravity, 
till they are brought into an equilibrium with part of 
the atmofphere where they float. 

It now remains to inquire, by what means this 
may be done; fince neither impulfe, rarefaction of 
the air, or any formation of their parts by expanfion, 
(which I know of) feenx fufficient for the purpofe. 

S 2 There 
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There appears to me but one way of altering the 
fpecific gravity of the particles of vapour and exha¬ 
lation, to render them lighter than air : which is by 
adding to each particle a fufficient quantity of fomc 
fluid, whofe elafticity and rarity arc exceedingly 
greater than that of the air. That the fluid or fire 
of electricity is fuch, I believe will be eaiily gi anted 
me: but how far it is adapted to this purpofe, we 
muft inquire from experiments. 

But firit, let me not be thought abfurd in laying, 
that the Creator might have thought proper to 
adapt this fluid to this particular puipofe. For the 
purpofe is great; no lefs than all vegetation and ani¬ 
mal life depending on the afeent and defeent of va¬ 
pour and exhalation. 

I need not run into a prolix detail of eleCtrical 
experiments to prove the properties of this fire, 
which are much better known to you; although 
I have made fome experiments, which, perhaps, have 
not yet come before you ; by which it appears, that 
all fumes arifing from fire, whether blazing or 
otherwile, and all fleams rifing from boiling or 
warm waters, and from all other fluids, and the 
breath of man, and of all other animals, and all the 
effluvia thrown off by perfpiration, arc ftrongly 
electrified. But I (hall not trouble you with thefe, 
till I come to fpeak of the ufes of this fire in ani¬ 
mal life. I fhall now only mention a few, which are 
well known, and which arc to my purpofe. Firft, 
That defultory motion, by which it flies off from an 
eledrified body to any number of non-clcdrics, 
which are brought within the fphere of its adivity 
and affe&ion, until it be equably diffufed through all. 

Secondly, 
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Secondly, That the fphere of its activity is increafed 
by heat. Thirdly, That this fire does not mix with 
air. Fourthly, That it intimately pervades water, 
and many other bodies, covering their fuperficies to 
a certain diftance ; which diftance is not in propor¬ 
tion to the bulk of the body electrified, but in pro¬ 
portion to the date of activity of the eleCtrical fluid, 
fl ifthly, This eleCtrical fluid readily joins with any 
fire, which fumeb, or rather with the blaze or fumes 
of any fire ; but will not mix or fly off with the fire 
of red hot iron, or ally other metal, which does not 
fume. I have not met with this in any writer on 
electricity, but I have proved it by experiments. 

Now, to fhew, that this eleCtrical fire or fluid is 
the principal caufe of the afcent of vapour and ex¬ 
halation, we need only prove, that it attends all va¬ 
pour and exhalation, and that in fuch quantity, as is 
neceflary to render them fpecifically lighter than the 
lower part of the atmofphere. 

I {hall not undertake to determine, by what caufe 
vapour and exhalation are detached from their mafles, 
whether by the folar or culinary fire, or by the vi¬ 
brations of the eleCtrical fluid rendered more aCtive 
by thofe fires j though I am led to think the latter. 
But it is evident, that they arc emitted in exceeding 
minute diftinCt particles, and that thefe particles mufti 
pafs through that eleCtrical fluid, which iurrounds the 
furface of the mafs; and that, by that means, they 
mult be equally eleCtrified with the mafs; that is, 
they muffc be covered with the eleCtrical fluid to as 
great a diftance from their fuperficies as the mafs is 
covered $ which muft always be in proportion to the 
{bate of activity of the eleCtrical fluidL In’ which 

ft ate. 
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{late, when they have puffed the furrounding fluid, 
they muft be repelled by it; and alfo repel each 
other; and if each particle of vapour, and its fur¬ 
rounding fluid, occupy a gtcater fpace than the fame 
weight of air, they muft be fitted to afeend till they 
come in aequilibri, m with the upper and rarer part of 
the atmofphere; where they muft float, until their 
fpecific gravity is altered. As it is very difficult to 
affign the magnitude of each particle of vapour and 
exhalation, and that of the furrounding fluid; and 
to fliew, that both, taken together, occupy a greater 
portion of fpace than the fame weight of air; we 
can only apply to experiment, to fhew, that it is pof* 
fible that it may be fo; and that will fhew, that in all 
probability it is fo; fince it is evident, that every 
particle muft be endued with a portion of this elec¬ 
trical fire or fluid, and that there is not any other 
fufficient caufe affigned for their afeending. 

It is evident, that, upon electrifying any light 
matter, fuch as down, or the downy parts of feathers, 
their fpecific gravity is much leflenedj and that, 
by holding another eledrified body under them, they 
may be driven upwards at plcafure. It is alfo evi¬ 
dent, from experiment, that the more you divide the 
parts of fuch bodies, the more of their fpecific gra¬ 
vity they will loofe by being eledrified; and by di¬ 
viding them into very minute parts, I have found, 
that they afeended to a confiderable height after they 
were eledrified. From whence I think it highly 
probable, that the exceeding fmall particles of va¬ 
pour and exhalation may be, and are, fufficiently 
eledrified to render them fpecifically lighter than the 
lower air; and th^t they do afeend by that means. 
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And that they will afcend proportionally higher, as 
the furrounding fluid is proportionally greater than 
the particle, which is carried up. 

It may be now thought neceffary to fhew what 
becomes of our vapour and exhalation above; or how 
they are to come down again. But I muft here beg. 
your patience, while I endeavour to fhew, that the 
afcent and defcent of vapour and exhalation, attended 
by this fire, is the principal caufe of all our winds. 
In doing of which, I hope to bring down the vapour 
and exhalations, and to explain the general pheno¬ 
mena of the weather and barometer. 

It being admitted, that wind is only air put into 
motion, many have been the conjectures how that 
motion is caufed. Among which, the motion of 
the earth, and the air’s being rarefied by the fun, 
feem to Hand firft. The trade winds being moft 
regular, and occupying a confiderable part of the 
globe, it has been thought proper firft to account 
for them, from the afore-mentioned caufes. 

But I think, that thefe caufes by themfelves are 
not fufficient for the motion of thofe winds, and 
much lefs fo for the irregular motion of all the 
other winds. If the apparent motion of the air 
was occafioned by the diurnal revolution of the earth 
from weft to eaft (by the air’s being left behind), 
the motion muft be found more regular, and very 
different from what it is; for in that cafe the greateft 
motion muft be at the equator, and from thence 
leffen by regular degrees to the poles; and muft be 
continued always equally one way, both day and 
night, and at all feafons. But we find quite the' 
contrary; the moft gentle gales blowing at the equa- 
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tor and between the tropics pretty deadily* one way 
all day long, and dying away at night; while high 
winds and dorms, blowing all manner of ways, are 
found in the higher latitudes. I lhall not detain you 
to drew, that the fun’s rarefying air cannot fimply be 
the caufe of all the regular and irregular motions, 
which we find in the atmofphere; but I fliall pro¬ 
ceed to what, I think, is the caufe, viz. the afeent 
and defeent of vapour and exhalation, attended by 
the eledtrical fire, or fluid. 

You are well acquainted with the calculations (by 
fundry authors) of the quantity of vapours raifed in 
a day? but I will venture to fay, that all thole, which 
I have met with, fall exceedingly fhort of the quan¬ 
tity raifed in the torrid zone. Now, all this vapour 
and exhalation, being buoy’d up by the eleflrical fire, 
mull add a column to the air (though of a different 
matter) at lead; a thoufand times greater than the 
vapour and exhalation taken up? which column 
mud: neceffarily force the adjacent part of the in¬ 
cumbent air upwards? and mud as neceffarily be 
readied upon by the incumbent air, to rcdorc the 
equilibrium of the whole air. And as it cannot be 
readily forced down again, it mud float off, at that 
altitude, toward thofe parts, where little or no addi¬ 
tion has been made to the atmofphere ? and by that 
means mud propel the air on the horizontal level 
with it, and that below it, as it is itfelf propelled by 
the weight of the incumbent air. And that motion 
mud be from the equator (where the greated quan¬ 
tity of vapour, &c. is raifed), toward the poles, and 
partly to the wed ? as the column of vapour is al¬ 
ways riling from ead to wed, as the earth turns to¬ 
ward 
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ward the fun. For here we muft coftfefs, that the 
fun is the great agent in detaching vapour and exha¬ 
lation from their maftes; whether he afts immedi- 
diately by himfelf, or by his rendering the eleftric 
fire more adtive in its vibrations: but their fubfe- 
quent afcent I attribute intirely to their being ren¬ 
der’d fpecifically lighter than the lower air, by their 
conjunction with this electrical fire. The fire, which 
furrounds the vapour, beginning to condenfe, and the 
vapour to fubfide, in paffing the tropics, becomes a 
greater preflure on the aii beneath, and by that 
means forces fome part back into the tropics, in the 
place of that air protruded by the afcent of the va¬ 
pour, &c. and the remainder in a direction toward 
the poles. The common rotation of the air in 
coming in below, to fupply the place of that part 
carried up by any fire, may explain this motion. To 
fihew, how this motion muft tend to the weft, we 
muft confider, that the column of air, raifed by the 
afcending vapour, &c. is at its greateft altitude to 
the eaft; and therefore muft prefs that air to the 
weftward, which is continually protruded by the va¬ 
pours, &c. beginning to afcend from eaft to weft j 
and the comprefled air at the tropics muft tend to 
the weftward, till their forces meeting make the mo¬ 
tion intirely to the weft. The air itfelf being rare¬ 
fied, and carried up by the reflection of the intenfe 
heat of the fun (for heat, in flying off from all bo¬ 
dies, does afcend through the air with great velo¬ 
city), may be a confiderable additional caufe of thefe 
trade winds j but never can be the foie caufe of all 
the erratic winds. As I am not fufficiently inform’d 
of the particular formation of the globe, to account 
Vol. 49. T for 
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lor all the irregular winds within the tropics, I 
{hall only venture to fay, that, where fuch happen, 
it mufl be by means of fome traCts of land, which rife 
to a greater height above the horizontal level, than 
vapours generally do } by which the motion of the 
vapours is flopped, and the vapour accumulated by 
fucceeding vapour, and the air, upon which they 
float, is of confequence prefled into a new direction. 
And from hence may alfo be explained the caufe of 
the rains, particularly fo called in the fea language. 

I mufl now confider what becomes of the vapour, 
&c. floating from over the tropics toward the poles } 
which being lefs affeCted by the heat of the fun, re¬ 
flected from the furface of the globe, the furround¬ 
ing electrical fire begins to condenfe more and more 
as it moves toward the poles, and the vapours of 
eourfe to defeend; and that part molt, which is molt 
remote from, or is fartheft left behind by the fun; 
and of confequence the higher column of air mufl 
tend that way to reftore die equilibrium} which mo¬ 
tion, at this fide the equator, mufl be to the north- 
eaft 5 and as the vapour, &c. fall again to the earth, 
the motion mufl be more to the caft. From whence 
#ur fouth-weft and wefterly winds, which blow a 
confiderable part of the year. 

But as this fyfiem is too regular to account for 
the phaenomena of the erratic winds, wc mufl con¬ 
fider whence they arife. I have before obferved, that 
tracts of land rifing into the atmofphere will flop the 
regular motion of the vapour, &c . and that the va¬ 
pour being accumulated by fucceeding vapour,, the 
fubjacent air mufl be prefled into new directions. 
Now this caufe added to the daily dilatation of the 
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electrical fire, and the contraction at night, and the 
coalition of the vapours, to occafion their total de- 
feent, will be fufficient to produce a very great va¬ 
riety of winds on this fide the tropic. But if I were 
to fet down all that has occurred upon this fubjeCt, 
about upper currents, under currents, and interme¬ 
diate tranfverfe currents, &c\ occafioned by the va¬ 
rious motions of the atmofphere, to reftore an equi¬ 
librium, and to produce my proofs, I mull fend you 
a book, inftead of a letter. But 1 write not to com¬ 
mon minds. 

It now remains to fhew, how the general pheno¬ 
mena of the weather and barometer arife from this 


fyftem. Firft, Why it generally rains in winter, 
while the wind is fouth, fouth-weft, and wefterly. 
Secondly, Why north-weft winds are generally at¬ 
tended by fhowers in the beginning, and become 
more dry, as they are of longer continuance. Thirdly, 
Why north and north-eaft winds are generally dry. 
Fourthly, Why the eaft wind continues dry and 
dark for a confiderable time together. Fifthly, Why 
fqualls precede heavy and diftinCl fhowers; and why 
a calm enfues for fome little time after they are 
pafs’d. Sixthly, Why ftorms and high winds feldom 
happen in a ferene fky without clouds. Seventhly, 
Why the vapours, in warm feafons, coalefce to form 
thofe diftinCt denfe clouds, which produce thunder 
and heavy fhowers. Eighthly, Why the barometer 
falls loweft in long continued rains, attended by 
winds; and why itrifes higheft in long continued fair 
weather; and why the intermediate changes happen. 
Ninthly, Of land-breezes and fea-breezes, and wa- 


ter-fpouts. 
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FIrft, The vapours paffing the tropics into colder 
regions, have their furrounding lire condcnfed by de¬ 
grees ; which rauft increafe their fpecific gravity, and 
leflen their repulfive power > by which means they 
muft both defeend, and approach each other, till at 
laft they form denfe vifible clouds; and thefe cloud 3 
are alfo accumulated by other fucceeding vapours, of 
like fpecific gravity, till they form clouds, which are 
often feveral hundred yards in depth; which I have 
often feen, in paffing through them up the fides of 
very high mountains. In clouds of fuch depth, I 
think, the coalition of their particles, to form drops, 
may arife from their motion, and the older of fpe¬ 
cific gravity. For the air being a great deal denfer, 
and of greater fpecific gravity, at the bottom of fuch 
a cloud than it is at the top; and the particles of 
vapour, with their fire, being pretty near an equal 
fpecific gravity j thofe particles, which are below, 
niuil neceffarily be forced upwards, and thofe above 
muft as neceffarily defeend, till they all meet at that 
altitude, whereat their fpecific gravity would make 
them float, if they were not prevented merely by 
their repulfive power : but this repulfive power muft 
be greatly afted upon, if not quite overcome, in 
l'orne places by this prelfurc of the air and of the 
vapours. But fuppofing the particles brought into a 
very near approach by this prefl'ure, it will be fcarcely 
poffible for them, upon any motion of the clouds, 
to keep their ftated diftances without impinging up¬ 
on one another. And whenever this happens, it i 3 
cafy to ffiew how rain is formed. For where-ever 
two or more particles are forced to approach within 
their repulfive powers } they will ruifinto contact and 
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fphericity (if fluid) by their attractive power, and by 
that means become covered with the electrical fluid 
to a greater diftance from their fuperficies, than the 
other particles are, or than they were before their 
conjunction (as I have fhewn in my letter concern¬ 
ing the cauie of thunder)'; that is, will be more 
electrified: and confequently (as appears by electrical 
experiments) the excefs of eleCtrical fluid will run 
ofF among the other particles j by which means the 
enlarged particles have their fpecific gravity increafed, 
and are enabled to defcend to a lower region of the 
air. And the more particles they impinge upon, in their 
defcent, the more their fpecific gravity and velocity 
be increafed; and the more their velocity is increafed, 
the more particles will they imping upon, till they 
fall from the clouds in drops; whofe bignefs will be 
according to the depth and denfity of the cloud they 
have pafled through. 

It may be neceflary to fhew, why 1 affert, that the 
increafe of velocity in the enlarged particle will 
make it impinge upon a greater number of the finaller 
particles, in its paffage through them. And this will 
appear by electrifying a feather, which may be driven, 
upwards, by the eleCtric body, with a certain velo¬ 
city ; but if you add a much greater velocity to the 
eleCtric body, it will overtake the feather, and get 
within their repulfive powers; and the feather will 
flick to it by their attractive powers. And the lefs 
diftance the feather keeps above the ©leCtric body, 
the lefs increafe of velocity is neceflary to make 
them join. You will pardon my prolixity in this 
particular, becaufe, I think, much depends upon it 
in the formation of rain*. 
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Having {hewn how I think vapour may coalefce 
into rain, I flhall now endeavour to explain the phe¬ 
nomena of the weather, &c. 

Firft, Why our fouth, fouth-weft, and weflerly 
winds are wet in winter. I have before {hewn, that 
the wind, and the vapour with it, mull tend from the 
tropic toward the pole, and how it may be varied to 
the north-eaft and to the eaft. In the cold winter 
feafon the vapour, in this courfe, mull coalefce more 
and more, as it comes into the colder regions, and at 
laft come down in mills and rain; and the more the 
column of air is decreafed by the fall of fuch mills 
and rain, the more room is there for fucceeding va¬ 
pours to be preffed into the fame courfe, and to fall 
in like manner 3 and fo on; which may occafion the 
continued courfe of thefe winds, and wet, which gene¬ 
rally attends our winters. But fometimes, at the 
fall of thefe rains, the wind comes in from the 
north-weft, to reftore the balance of the atmosphere, 
and roll the vapours (ftill floating in the air), by 
altering their motion, into heavy denfe clouds, which, 
upon their fudden coalition, let fall heavy (bowers. 
But by that means the remaining particles of vapour 
in the cloud have a greater quantity of ele&ric fluid 
diftributed among them} which enables them to 
afeend, and form what the failors call a hard dry 
Iky; and as they approach farther into a warmer 
climate, which increafes the power of the eleftrical 
fluid, they rife, diflipatc, and vanifh out of fight} 
and this is the general confequcnce of north-weft 
winds. As to the north and north-eaft winds, what¬ 
ever vapour they bring with them, has its repulflve 
and afeending power (that is the electric fluid) fo in- 
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creafed by approaching into warmer and warmer cli¬ 
mates, that it fcarce ever comes down in rain, except 
from the effedts of fome upper current of the air. 

It fometimes happens, while the wind blows very 
gently at eaft, that the vapours coalefce at a confider- 
able height in the atmofphere, fo as to form one 
even unifotm cloud, fufficient to fhut out the bright 
fhining light of the fun, which is therefore called a 
dark iky: Which cloud being uniform, and of no 
great thicknefs, and carried on by a very gentle mo¬ 
tion, and that neither approaching to a warmer or a 
colder climate, and feldom defending fo low as to 
be difturbed by the tops of mountains, the vapours 
may keep the order of their fpecific gravity for a 
confiderable time 3 as they generally do, till fome 
crofs or oppofite wind forces them to feperate into 
denfer clouds, and leave apertures for the fun to 
fhine through 5 and this is generally the cafe for a 
day or two before any wet defcends. 

Why fqualls precede heavy diftindt fhowers, and 
a calm enfues for fome little time after they are 
palled, is pretty evident; for the defcending rain, 
attended by the eledtrical fluid, forces the fubjacent 
air out of its place, and that which is driven forward 
muft add a proportional velocity to the motion of 
the wind that way, and that which is driven back¬ 
ward mull: alfo obflruft the motion of the wind ad¬ 
vancing after the cloud. The wind preceding the- 
doud is alfo prefled off obliquely toward each ex¬ 
treme of the Ihower. Which may be of good ufe 
for failors to know and obferve 3 for if they fail upon* 
a wind from the center of the Ihower toward the- 
extremity, they may fafely venture to keep their luff 3, 
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but if they fail from the extremity toward the cen- 
tre, if they luff up, they will be taken aback, and 
run the hazard of being difmafted: and this I al¬ 
ways found true in practice. 

Why high winds are feldom found in a ferene fky 
without clouds, is alfo pretty evident; for clouds oc- 
cafion thefe high winds in a double manner; firft, 
when they are large and united, and upon the de- 
fcent, as they occupy a great fpace in thcatmof- 
phere, they mull prefs the fubjacent air into a great 
velocity; and fecondly, when they coalefce, and 
come down in heavy rains, they make room for the 
air to flow in with violence, to reftore the equili¬ 
brium of the whole air. 

To know how the vapours coalefce in warm fea- 
fons, to form thofe diftindl denfe clouds, which pro¬ 
duce thunder and heavy fhowers, we mull firft con- 
fider the ftate of the vapour in its afcent, which 
mull be ftrongly endued with the eledrical fire to 
enable it to afcend to the great height it then does 
in the atmofphere: Secondly, The great quantity 
carried up, and kept afloat at that great height, during 
a feries of hot dry weather. The quantity may be 
proved from the height of the mercury in the baro¬ 
meter (as I fhall ftiew prefently), and the great 
height and diffipation of the vapour; from the fe¬ 
rene appearance of the flcy; and alfo by the great 
height, where even thunder-clouds are formed in its 
defeent; which may be eafily mcafured by the length 
of time between the light and noife of thunder. In 
this ftate the upper air is in a quietude, and what¬ 
ever part of this vapour begins to coalefce and fub— 
fide firft, will carry down with it part of the fubja¬ 
cent 



[ *45 ] 

cent vapour, and make room at the top for other 
vapours to flow in from all Tides, which, by their 
meeting, may alfo coalefce and fubfide to form this 
central defcending cloud, and fo alfo of like Succeed¬ 
ing vapours. And thus, I think, clouds of any den- 
fity may be formed in a quiet air (and thunder gene¬ 
rally happens in calm weather), till the denfity is too 
great for the buoyant electrical fire to fuftain the 
weight, which flying off, in part, from the largeft 
drops, lets them fall almoft in fpouts. 

Why the mercury falls and rifes in the barometer, 
will appear from what I have been faying ; for in 
long continued fair dry weather, there is a great 
quantity of vapour railed, and kept afloat in the 
air; which muft neceflarily add a column to the 
air at leaft a thoufand times greater than the vapour 
taken up; and often much greater than that; which 
muft as neceflarily increafe the weight of the ail*, 
and make the mercury rife proportional to the addi¬ 
tional column; and when rains defcend, they fub- 
ftradt a column from the air, near a thoufand times 
as great as the water fallen, which muft neceflarily 
leflen the weight of the air, and make the mercury 
fall proportional to fuch fubtra&ion. As to the 
winds, they affedt not the mercury, but as they are 
generally, in thefe climates, a confequence of de¬ 
fending clouds and rains, blowing into thofe parts, 
where the column of air has been leflened, and while 
they blow, the mercury will continue low in the ba¬ 
rometer, till the equilibrium of the atmofphere be 
reftored. But, I believe, if it were inquired into, 
whether the mercury defends, when the wind begins 
• to blow every morning between the tropics, and the 
Vol. 42. U vapours 
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vapours to afccnd, that it will be found, that the 
mercury rather afcends. 

There is a phenomenon, which has puzzled many? 
that is. Why the mercury falls before the rain falls ? 
This may be explained by the column of air’s being 
leffened gradually, by the condenfat'on of the elec¬ 
trical fluid from the firft defcent of the vapours till 
they fall in rain. 

I fhall now fay fomething of land-breezes and 
fea-breezes, a phenomenon, which fometimes hap¬ 
pens in fair fettled weather, that the wind blows out 
from the land at night, and in from the fea at 
day-time. The land-breeze is occafioned by the de¬ 
fcent of the clouds, and the particular formation of 
the land; for if the land rife into a hilly country 
from the fea, when the clouds and vapours defcend 
at night, which they often do by the eledtrical fluids 
being condenfed, they rnufl prcfs the air down the 
land toward the fea in their fall; as may appear 
from the fmoke of any fire running down the fide of 
a hill, in the evening of a damp day, when the 
clouds arc upon the defcent. And the fea-breeze is 
occafioned by the clouds afcending in the day-time, 
which mull impel the incumbent air upwards, and 
make room for the fea-breeze to flow in : but, bo¬ 
lide the mere afeent of clouds, there is an exceeding 
greater quantity of vapour railed from the land than 
from the fea. For the fame extent of land has an 
exceeding greater furface than the fame extent of 
fea ; which may appear from the various forms of 
vegetables and animals, &c. and the greater the fur- 
face, the greater will the evaporation be. Beflde, the 
more irregular thefe furfaces are, the greater will be 
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the reflection and refraction of the fan’s beams, 
which will increafe their power. And it is alfo ne- 
ceflfary, that the evaporation fhould be much greater 
from vegetable and animal fluids, than from fluids 
in a quiefcent ftate, to carry on a circulation for the 
great work of nutrition : but of this when I come 
to fpeak of vegetation and animal life. Now, the 
afcent of thefe vapours mull beget a circulation of 
the air inward from the fea; in the fame manner as 
the afcent of vapours from any Are brings in the air 
below to that fire. 

As to water-fpouts, I have found them oddly de¬ 
fer ibed by the learned, as being great columns of wa¬ 
ter fucked up from the fea by the clouds. But I 
never faw any fuch; nor could I find, upon inquiry, 
from many honeft men, who have failed almoft all 
our known feas, that they ever met any fuch; and 
therefore I do not believe that there are any fuch. 
There is indeed an appearance fomething like their 
defeription, which may have given rife to their con¬ 
jectures ; but this is no more than a very heavy 
fhower from a very denfe cloud, which is drawn in¬ 
to a conical form, and a very narrow compafs at 
bottom, before it arrives at the fea; which it dafhes 
with great violence in its fall. It may be worth the 
while to inquire how the fhower comes into this 
conic form ; which I think is caufed by the general 
attraction. For while the vapours floated in the air, 
being of like fpecific gravity, they were equally 
attracted by the air as by one another; but when 
their fpecific gravity was greatly increafed by their 
being formed into larger drops, and letting go great 
part of that eleCtrical fluid, which buoy’d them up, 
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and the greatcft quantity of water falling in the cen¬ 
ter of the fhower, the extremes may be greatly at¬ 
tracted to the center, in their paflage downward. 

There is one objection, which may be made to all I 
have been faying of the winds and weather; that is, 
the great diftance of the tropic, and that the wind muft 
be a great time in coming to us from thence. But 
this objection will leffen, when the velocity of the 
wind is confidered, which in a frefti gale will move 
a degree in two hours 3 which will foon bring it 
from the tropic to us. And this velocity, and a 
much greater, I proved by a machine, which I in¬ 
vented, and made, in the year 1735, to go upon 
wheels, by the force of wind. For I have been car¬ 
ried in it at the rate of more than a degree in two 
hours, when the wind was upon the beam 5 that is, 
when I could fail forward or backward upon the 
fame trad, with equal facility 3 fo that my motion 
going before the wind, muft have been much greater, 
which I then negleded to eftimate. 

And now, Gentlemen, I fear two things 3 that I 
have faid too much, and that I have laid too little. 
For if this letter appears with the fame face of truth 
to you as it does to me, I have omitted many things, 
for fear of being too prolix, which I ought to have 
added. But, if I have written without a foundation 
in truth, I muft, long before you come to this part of 
my letter, appear prolix and impertinent 3 and there¬ 
fore it may be time to conclude. Before I do which, 
I will aflert one thing 5 that is, that if any thing in 
this letter is found worth your acceptance, it is 
intirely my own 3 for I have not borrowed a Angle 
hint* No more I did in my letter concerning the 
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caufe of thunder. For when I wrote that letter 
(which was on the 20th of September 1771), I did 
not know, that any one had the leaft conjedture, that 
the eledtrical fire was the caufe of thunder. And I 
told many gentlemen in this kingdom, in the begin¬ 
ning of the year 1771, that I thought I had disco¬ 
vered the real caufe of thunder. Indeed, immediately 
after my fending that letter to you, on the 18th of 
June 1772, I met fome accounts in our news-papers, 
that iron bars, fome how or other fet up, during the 
time of thunder, were found to be eledtrified; but 
from that time to this I know nothing particular of 
thofe, or any other experiments on thunder-clouds. 
I waited the publishing of your volume of T ranfadtions, 
for the year 1752, to inform myfelf of thefe mat¬ 
ters ; but I do not find, that it is yet come to our 
kingdom. 

As I am not a plagiary, fo I would not willingly 
be thought one; nor Should I venture to trouble you 
with what I thought you may have better from other 
hands ; but as the matter of this letter appears new 
to me, fo I venture to lay it before you, without any 
other motive than to add my mite in the investigat¬ 
ing truth. I am. 

Gentlemen, 

Your molt humble 

and molt obedient fervant. 


Hen. Eeles. 
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My fear of trcfpafling upon your patience had al- 
moft made me forget to explain, how far the wind 
affifts vapours to rife in greater quantities, and ill lefs 
time, than they would in a quiet air. And this 
omiffion would not be excufablc, becaufe both the 
learned and unlearned have obferved, that a greater 
quantity of vapour is carried off in dry windy wea¬ 
ther, than when the weather is calm. When va¬ 
pours are emitted in great plenty from the furface of 
fluids, fuch as from a pot before it begins to boil, 
or from the furface of a bowl of hot punch, &c. it 
often happens that they croud each other in fuch 
manner, that the furrounding eledtrical fluid of each 
particle is compreffed, and cannot occupy that por¬ 
tion of fpace, which is neceffary to make it buoy up 
the particle: and thus the particles float in a fleam 
juft above the furface of the liquor, and they are 
prevented from falling back into the liquor by the 
eledtrical fluid on the furface of the liquor; in which 
ftate none but the uppermoft particles can afeend; 
which they do by the elafticity of the eledtrical fluid’s 
forcing them upwards, till they have room for the 
eledtrical fluid thoroughly to expand itfelf, fo as to 
be able to buoy up the inclofed particle of vapour. 

In this ftate the affiftance of the wind will be eafily 
under flood; for the wind blowing the vapours from 
the furface of the liquor, diflipates them, and gives 
them room to afeend, and clears the furface of the 
liquor, to make room for the fucceeding vapours to 
afeend, and fo on 5 which in this cafe will greatly 
aid the afeent of vapour. And thus far I think 
that the wind affifts in the afeent of vapour, but no 
farther. 
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I have mentioned hot liquors only, becaufe the 
fteam is more vifibie in them: not but the fame cafe 
often happens in evaporation, where we cannot fo 
eafily perceive it. 

LETTER III. 

To the Reverend Thomas Birch, D.D. 
Secret. R. S. 

§ j R Lifmore (in Ireland), March 31, 1755. 

Read April z \,T Received your obliging letter of the 
175 5- Jh pth inftant, of which I am highly 

fenfible, and fhall always be fubfervient to your 
commands. 

You do me the honour to tell me, that the Royal 
Society defire to know the experiments, by which I 
found all afcending vapours and exhalations to be 
electrified. At firft I only fuppofed they mull be 
fo, according to the reafonings in my letter; but 
upon trial, with a very Ample apparatus, I had the 
pleafure to convince myfelf that they were fo. 

I extended a fine firing of filk eight feet horizon¬ 
tally, and from the middle fufpended two pieces of 
fuch down as grows upon our turf-bogs, by two 
pieces of fine filk, about twelve inches each in 
length; and then, by rubbing a piece of fealing-wax 
on my wafte-coat, over my fide, I electrified the 
pieces of down ; and then brought fundry burning 
things under them, fo as to let the fmoke pafs in 
great plenty through and about them, to try whether 
the eleCtric fluid would runoff with the fmoke j but 

I had 



[ I S 2 ] 

I had the pleafure to fee that the down was but a 
little affe&al by the paffage of the fmoke, and flill 
remained ele&rified. I then brought fundry fleams 
from the fpout of a boiling tea-kettle, and otherwife, 
in the fame manner, and dill found, that the down 
remained electrified. I then breathed on them in 
great plenty, but found that the down dill remained 
ele&rified. I then joined the palms of my hands 
together, with the fingers extended perpendicularly 
under the down, which dill remained ele&rified; 
although the fubtile effluvia, thrown off by perfpira- 
tion, paffed in great plenty through the down; as 
may appear by holding one or both the hands in the 
fame manner under any light matter doating in the 
air, which will be driven upwards thereby, with as 
great velocity as an ele&rified feather is by any elec¬ 
trified body held under it. In fhort, I tried all the 
vapours and exhalations I could think of, in the fame 
manner, and with the fame fucccfs. 

I then warmed a winc-glafs, and with the fkirt of 
my coat held infide and outfide the glafs between 
my fingers and thumb: ’I rubbed the glafs brifkly 
about, and ele&rified the down, and found all ex¬ 
periments aid wer in the fame manner as they did 
with the wax. I mention this particular, becaufe 
fome writers on ele&ricity have faid, that there were 
two kinds of elc&rical fire, the one refinous, and the 
other vitreous; becaufe light bodies ele&rified by 
glafs are attra&ed by ele&rified wax, &c. and thofe 
ele&rified by refins are attra&ed by glafs. But I 
think thefe different effe&s muft arife from fome 
differing qualities in the refin and glafs, which have 
power to a&uate this fire differently. For if there 

were 



[ i53 l 

were really two diftindt fpecies of this fire, oppofite 
in their nature; the afore-mentioned experiments 
would have a very different confequence from what 
appears. For if the vapours were impregnated by 
the vitreous fire, they muff abforb, or fome way 
difturb, the refinous fire, which eledtrifies the down, 
and fo vice verfa ; but we find, that the fame vapour, 
with its eledtric fire, paffes through the eledtrified 
down in the fame manner, whether it be eledtrified 
by glafs or re fin. But I will not detain you on this 
fubjedt. 

The eledxicity remaining in the electrified down 
after thefe experiments made it appear, that the 
fmoke and fleams rauft be either eledtrics, or non- 
eledtrics eledtrified. It was eafy to fuppofe them 
non-eledtrics, as they arife from non-eledtric bodies; 
and the more, becaufe the highefl eledtrics by a dis¬ 
continuity and comminution of their parts (long be¬ 
fore they come to be as minute as the particles of 
afcending vapour), become non-eledtrics, or conduc¬ 
tors of eledtricity. For glafs, refin, wax, &c. all 
become non-eledtric, even in fufion. But to try 
whether the fleams, &c, were non-eledtrics, I only 
bedew’d the wax and glafs with my breath, fleams, 
&c. from my hand to the end of the wax and glafs; 
and then touching the eledtrified down with the end 
of the wax or glafs, I found, that the eledtrical fire 
immediately paffed from the down into my hand, 
through the fleams, &c. which refted upon the wax 
and glafs. Which, I think, fufficiently proves the 
fleams, &c. to be non-eledtric; and I think, that.it 
as plainly appears, that they are all eledtrified while 
afcending, becaufe the eledtrical fire in the down 
Vol. 4 <>* X does 
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does not join with them in their paflage through it; 
which otherwife it would do with them, or any 
non-ele£tric not elcdrified. 

I made fome other experiments to this purpofe j 
but thefe principally perfuaded me to fay, that all 
afcending vapours and exhalations were electrified, 
But how far they will weigh with the Royal Society, 
I mufl: leave to their better judgment. I am, 

S I R, 

Your moft humble and 

moft obedient fervant, 

Hen. Eeles. 

P. S. I electrified the down between each expe¬ 
riment. 
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XXVI. Remarks upon a petrified Echinus of 
a jingular kindfjhewn to the Royal Society y 
April 24, 1755, by the Reverend Richard 
Pococke, LL. D. Archdeacon of Dublin, 
and F. R. S. found on Bunna ns-Land, in 
the Parijh of Bovingdon in Hertfordshire, 
which is a Clay y and fuppofed to have been 
brought with the Chalky dug out of a Fit 
in the Field. By James Parfons, M> D. 
and F. R. S. 

July 9,1755. 

Read April H E round echinites are for the 

17ss ' J[ moft part found in chalk-pits, and 

they are in general, when recent, the moft tender 
in their {hells; fo that the chalk is the moft favour¬ 
able bed for them to be preferved in long enough to 
be petrified ; whereas in other kinds of matter thefe 
would be mouldered and deftroyed before the pe¬ 
trification could commence ; and it is very Angular, 
that almoft all thofe in the chalk are filled with 
flint, or partly chalk and partly flint, and fome- 
times with cryftal. Now, as all flints and agates 
are nothing lefs than cryftal debafed by earth, 
and as it is in beds of chalk that thefe, as well as 
multitudes of large ftones, are found, one would be 
almoft induced to believe, that chalk degenerated 
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into flint; or, in other words, that flint was produced 
by chalk originally. And indeed I have many fpcci- 
mens my felt, that feem to prove it- in fome of which 
they feem to fhew the gradual change from the one 
to the other, not at all like a fudden appofition of 
chalk to flint. 

Other kinds of cchinites, fu.ch as the Echini cor- 
dati , or heart -£Laped cchinite, the pileati or conic, 
the galeati or helmet-fhaped, with feveral other 
kinds, are often formed of other fpecies of ftony 
particles. 

The foflil before you, being one of the oval kind, 
with large papillae, is the Echinometra digitata je- 
cunda rotunda ve! tidaris Mauri of Rumpbius, which, 
with the other oval echinites, arc very rarely found 
but in chalk: and it is remarkable, that whether they 
are- filled with chalk, flint, or chryftal, their fhells 
break with a felenitical appearance, juft as the lapides 
Judaici, and all other fpecies of echinites found in 
chalk-pits, do. 
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XXVII. Two Letters concerning Toxico¬ 
dendron. 

letter I. 

From the Abbe Mazeas, F. R. S. to the Rev. 
Stephen Hales, D. D. F. R. S. Tranjlated 
from ^French, by TamesParfons, M.D. 
and F. R. S. 

SIR, Paris, Aug. 16, 1754. 

Read Dec. 19, T T is not long fince (while 1 was 
*754- J[ making fome experiments upon the 
painted cloths made in Europe, in order, if pofiible, 
to bring them to greater perfection) I received a 
letter upon the fame fubjeCt from the Abbe Sau- 
vages, of the Royal Society of Montpellier. In this 
letter he communicated a difcovery of a plant, the 
juice of which adheres, without the lead acrimony, 
to a cloth, with more force than any other known 
preparation. The colour- is black, and the plant, 
which produces it, is the Toxicodendron Carolimanum 
foliis pinnatis , floribm minimis herbaceu. 

I was then upon the point of going to St. Germain, 
where the Duke D’Ayen has a bontanical garden, 
which is the mod complete in the kingdom. My 
jfird care was to confirm the Abbe Sauvages’s difco¬ 
very ; they fhewed me the plant mentioned, which, 
they faid, was a native tree of Carolina, but which 

was 
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was not yet more than two feet high. This tree is 
remarkable for its leaves, which are continued like 
wings the whole length of the twigs. I pulled off 
one of the leaves, the juice of which produced a 
brownifh colour upon my ruffle, but did not change 
black in lefs than two or three hours. 

I had a mind to examine all the plants of the fame 
clafs. Near this was the Toxicodendron triphyllum 
folio fmuato pubefcente. T. 611. Hedera trifcha Ca~ 
nadenfi affinis planta peregrina, arbor venenata quo- 
rundam. H. R. Par. 84. Arbor trifolia venenata Vir¬ 
gin} ana folio hir/iito. Raii. hift. 17.99. This plant, 
which was no lefs a tree than the foregoing, is not as 
yet above three feet high; it leaves are hairy j their pe¬ 
dicles, ribs, and fibres, are red; a leaf being pulled 
off, a milky juice ififued from the pedicle, which be¬ 
ing put upon linen, became a finer black than the 
former, in lefs than half an hour. 

In this botanical garden I faw another fpeeies of 
Toxicodendron: this, however, was but a Ihrub, 
which appeared to me to be at its full growth. It 
is the Toxicodendron triphyllum glabrum. T. 611. 
Hedera trifolia Canadcnfis Corn. 96. vitis Jylvejlris 
trifolia . Tark-Theat. if yd. This plant is remark¬ 
able for having an infinite number of black points 
fcattered upon the furface of its leaves, which feem’d 
to me to be a juice extravafated through the punc¬ 
tures of infeds. A leaf being pulled off, a milky 
juice flowed out, which, the inftant it was expofed 
to the fun, became the finefl; and deepeft black I had 
ever feen. 


I doubt 



C *59 ] 

I doubt not, but that if thefe two trees of Caro¬ 
lina were of their proper height, they would pro¬ 
duce as fine a colour as this laft fhrub. However, I 
put the linen marked with the three black fpots in¬ 
to a boil of foap, and it came out without the leaft 
diminution of the colour of the fpots. When this 
linen was dried, I threw it into a ftrong lye of the 
afhes of green wood; and it, in like manner, came 
out without the leaft alteration of the three (hades 
of the fpots, produced by the three plants men¬ 
tioned. 

I took a handful of the leaves of the Toxicoden¬ 
dron glabrum, to try if it might be of ufe in dying; 
and made a very ftrong decodtion of it; and while it 
was boiling I dipped linen in it: it was tinged 
green, but, befides its not being a good green, the 
whole furface was unequally coloured ; for I ob- 
ferved feveral places took a fine black: whence l 
concluded, that the refinous juice of the internal 
parts of the plant was the only part capable of pro¬ 
ducing the defired effeft. I was confirmed in this 
notion, after having let my deco&ion fettle; it firft 
let fall a black refinous juice in fmall quantity, like 
the opium of our (hops: then a large quantity of a 
white fediment like a fait, which was quite taftelefs 
upon the tongue. In (hort, the water appeared greenifh 
above, and blackilh towards the bottom of the 
veffel. 

X (hould have been glad to try fome experiments 
upon the Roots of this plant; but, as there was only 
one in the garden, I was afraid of injuring it. . Per¬ 
haps the fruit or feeds might produce fome kind of 
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dye. I do not doubt but that, in making incifions in 
the bark, one might even obtain a juice which 
might be turned to Tome ufe: for the blacks of our 
painted cloths, which are preparations of iron with 
nut-galls, after a certain number of wafhings, are 
quite fpoiled, and only leave a rufty colour behind. 
But it is not fo with the Toxicodendron jolits pinnatis , 
lince the Abbe Sauvages affures me, in his letter, 
that it is five years fince his linen, marked with the 
juice of this plant, has retained the black fpots, not- 
withftanding the great number of walkings in lye it 
has gone through. 

I beg, Sir, you will prefent my refpe&s to all my 
good friends, and be allured of the fincere and in¬ 
violable attachment, with which I fhall, during life, 
remain, 

Your moll humble 

and obedient fervant, 

W. Mazeas. 
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LETTER. II. 

From Mr. Philip Miller, F. R. S. to the 
Reverend Thomas Birch, D. D. Secret. 
R. S. 


S I R, 

Read May s,|N the Abbe Mazeas’sletter, which was 

1 r 55 ■ JL rea( i before the Royal Society, oil the 
19th of December lad, he mentions, that wnile he 
was making fome experiments upon the painted 
cloths made in Europe, in order, if poifible, to bring 
them to greater perfection, he received a letter upon 
the fame fubjedt from the Abbe de Sauvages, of the 
Royal Society of Montpellier, in which is communi¬ 
cated a difeovery of a plant, the juice of which ad¬ 
heres, without the lead; acrimony, to a cloth, with 
more force than any other known preparation. The 
colour is black, and the plant, which produces it, is 
the Toxicodendron Carolinianum foliispimatis, fieri- 
bus minimis herhaceis. 

The Abbe Mazeas afterwards mentions fome trials 
which he made with the juice of this plant, as alf< 
thofe of two other fpecies of toxicodendron, whicl 
were growing in the garden ot Duke D Ayen at St 
Germain: by which he obferved, that the juice oi 
the other two fpecies dained his ruffles of a finei 
black, and in much lefs time than that of the fird- 
mentionedj which he fuppofes may have been occa- 
fioned by the quantity of the juice, which flowed 
from the two lad, as the plants were much dronger, 
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and he was lefs cautious of wounding them; for lit 
fays, the Carolina 'Toxicodendron was fo fmall, that 
he could only take off a (ingle leaf; otherwife he be¬ 
lieves the (fains would have been equal. 

As the ufc of this dye is at prefent but little 
known in Europe, this may appear as a new dis¬ 
covery ; but whoever will give themfelvcs the trouble 
to turn to the books, in which this plant is deferibed. 
will find, that this American Toxicodendron is the 
fame fpecies of plant, from which the inhabitants of 
Japan procure the varnifh, with which they (fain all 
their utenfils 5 and the Calicuts are alfo painted with 
the juice of this fhrub. 

That this communication of the Abbe Maze as 
may not appear in the Tran factions of the Royal So¬ 
ciety as a new difeovery, I (hall beg leave to men¬ 
tion a brief account of what has been written upon 
this fubject. 

Doftor Kaempfer, in his 'Fafctcuius Amamtatum 
exotic arum , has given a figure and defeription of 
this plant, which arc fo accurate, as to leave no doubt 
of its being the fame plant as the Carolina Toxico¬ 
dendron. Id is book was printed at Lemgow, in 1712. 
His title of the plant is Arbor vernacifera legitima , 
folio finnato jnglandis , jriSu raccmojo ciccris facie. 
And by the inhabitants of Japan it is. called Sitz vcl 
Sitz dfju , as alfo Urus feu Urus no ki. In the Cune 
book there is a figure and defeription of the wild var- 
nifh-tree,which he calls, Arbor vernaeijeraJ'puria Jyl- 
vejiris anguftifolia j and the inhabitants, Fafi no h ; 
but the varnifh, which comes from this tree, is of little 
efteem. 
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Here I mu ft beg leave to mention, that the feeds, 
which were fent to the Royal Society fome years ago, 
for thofe of the true varnifti- tree, by the Jefuits at 
China, prove to be of this wild fort; and the ac¬ 
count, which thofe reverend fathers fent of the man¬ 
ner, in which the varnifh is procured, being fo very 
different from that, which is mentioned by Dodtor 
Kaempfer, I fhall here tranfcribe it. 

He fays, they firft flit the bark of the branches of 
the fhrub, in different places, with a knife: from 
thefe wounds there flows out a white clammy juice, 
which foon turns black when expofed to the air: the 
fame juice, he fays, is contained in the leaves and 
ftalks of the plant. This juice has no other tafte- 
able quality but that of heating without turning four, 
but it is dangerous to handle, being of a poifonous 
nature. When they make thefe incifions in the 
branches of the trees, they place wooden veffels un¬ 
der them, to receive the juice as it drops from the 
wounds; and when thefe become dry, and will af¬ 
ford no more juice, they make frefh wounds in the 
Items of the fhrubs, near their roots, fo that all the 
juice is drawn out of them: then they cut down the 
fhrubs to the ground, and from their roots new 
items arife, which in three years will be fit to tap 
again. 

This native varnifh, he fays, fcarcely wants any 
preparation 5 but if any dirt fhould happen to mix 
with it, the Japonefe ftrain it through a coarfe gaufe, 
to cleanfe it; then put it into wooden veffels, covering 
it with a little of the oil called Tiff, and firetching 
•a fkin over it to prevent its evaporating. Then, be¬ 
ing thus put up, it is carried all oyer China and Ja- 
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pan for falc. The varnifli, he fays, expires a poi- 
fonous vapour, which occafions great pains in the 
head, and caufcs the lips of thofe who handle it to 
fwell: upon which account the artificers, when they 
ufe it, are obliged to tie a handkerchief over their 
nofe and mouth, to prevent thefc effects. 

The fhrub is chiefly cultivated in the provinces of 
Tfi, Kocko, and Figo : and the beft varnifli in the 
world, he fays, is produced about the city Jaffino: 
but there are many other forts of varnifli, which are 
collected in Siam, Corfama, and other provinces, 
which arc much inferior in their quality to this, and 
arc produced by different plants: but one of the beft 
among thofe, he fays, is produced from the Anacar- 
dium, or Cafliew-nut-tree. This is procured by per¬ 
forating the bodies of the trees, and placing an hollow 
tube into the hole, under which is put a wooden 
veffel, to receive the liquor, as it flows through the 
tube; and when they have obtained as much of the 
juice as will flow out, they flop the holes made in the 
trees. This juice is white when it proceeds from 
the wounds, but changes black when expofed to the 
air. 

This varnifli is nfed, without any mixture, for 
flaming black ; but the Chincfc mix native cinnabar, 
or a red kind of earth, with it, to make a different 
colour. 

The plant, which the Abbe dcSauvages mentions, 
is alfo figured and deferibed by Doctor JDillenius, in 
the Hortus Elthamenfi f, p. 390. by the Title of Toxi¬ 
codendron foli is alatis , fruttu rhomb aide, where lie 
alfo quotes the defeription from Doftor Ksempfer, 
with the account, which is above-mentioned j and he 
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has added all the fynonyms from the different authors, 
who have mentioned the plant, and makes no doubt 
of its being the fame with that of Japan, which, he 
fays, fhould not feem ftrange, that a varnifh-tr^e 
fhould be found in America, near the fame latitude 
with Japan; lince the Genfeng, the Bignonia, com¬ 
monly called - ntalpa, with many other plants, are 
found to be natives of both thefe countries. And 
he queftions, if the Tea-tree might not be difcovered 
in America, if perfons of fkill were there to fearch 
for it. And he is furprifed, that the inhabitants of 
the Englifh colonies in America have not attempted 
to procure the varnifh, whereby a confiderable pro¬ 
fit may arife to them, as the plant grows naturally in 
fo great plenty there. 

Mr. Catefby, in his Natural Hifiory of Carolina, 
vol. I. p. 40. has given a very good figure and de- 
fcription of this plant: he calls it Toxicodendron foliis 
alatis , fruBu purpureo pyriformi fparfo. And, he 
fays, the inhabitants of Carolina and the Bahama 
iflands call it, Poifon-tree, and Poifon-alh, as the 
other two forts of Toxicodendron are called Poifon- 
oak in Virginia and New England. Mr. Catefby 
takes notice, that from the trunk of thefe trees is 
diflilled a liquid, black as ink, which the inhabitants 
fay is poifon; but does not mention its being ufed 
there. 

There are two accounts of the poifonous quality 
of this tree, which are printed in the Philofophical 
Tranfadions of the Royal Society, Numb. 3 67. 
The firft was fent by the Honourable Paul Dudley, 
F. R. S. from New England, and the other was com¬ 
municated 
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municated by Doctor William Shcrard, F. R. S. By 
both thefe accounts it is very plain, that this fpccies 
of Toxicodendron grows naturally in Virginia and 
New England, in as great plenty as Carolina, where 
all the fpecies are the molt common under-wood, in 
the lands which have not been cleared. 

I fhall only beg leave to add, that as thefe fhrubs 
are fo very common in our northern colonies, and 
the Anacardium, or Cafliew nut-tree, is alfo com¬ 
mon in our fouthern colonies of America; it were 
to be wifhed, that the inhabitants of both would 
make fome experiments to colled: this varnifh, which 
may not only produce much profit to themfelves, 
but alfo become a national advantage. 

I am, 

Chelfea, March SIR, 
i755> 

Your moft obedient 

humble fervant, 

Philip Miller. 


XXVIII. 
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XXVIII. A Letter to the Right Honourable 
the Earl of Macclesfield, Prefdent of the 
Royal Society , concerning the Method of 
confer uBing a Table for the Probabilities 
of Life at London, from the Reverend 
William Brakenridge, D. D. and F.R.S. 

My Lord, 

Read April 24, ■'CT' OUR chara&er in the philofophi- 
1755 JL ca I world, in the relation you 
bear to each member of our illuftrious Society, makes 
me prefume to offer my thoughts to you, on a very 
interefting fubjedt, the probability of human life 
from the bills of mortality. For as it has fome dif¬ 
ficulty, and requires an accurate examination of many 
circumftances, I could not poiTibly fend fuch calcu¬ 
lations to any one who underftood them better, or 
could more quickly difcover any miftake, or falla¬ 
cious reafoning; and J hope your ufual goodnefs, 
and indulgence to every induftrious inquirer will ex- 
cufe me, that I give you this trouble. 

The great Dr. Halley, who had a fingular faculty 
of applying his mathematical knowlege to the pur- 
pofes of life, wat the firft who particularly attended 
to this fubject. In the year 1692, from the bills of 
mortality at Breflau, he reduced it into a fort of 
fcience; and gave a table of the probabilities of 
life, that hitherto has been juftly efteemed the moft 
exadt of any thing of the kind; from which he and 
others have deduced many propofitions, that are 
2 highly 
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highly ufeful. But a doubt having arifen, whether 
that could properly, or with any accuracy, be ufed 
by us at London, as we are in a different country, 
and perhaps in a different way of life, I have been 
at fome pains to inquire into this, and fatisfy myfelf 
about the objections. And I imagine, that I can 
now fhew how that table may be altered, to iuit our 
cafe with fufficient exaCtnefs. 

In the London bills of mortality, for the Iaft 30 
years, there is always added an account yearly of the 
number of burials under each age, at the diftance of 
ten years, and of children more particularly under 
two*years, between two and five, and between five 
and tenj which numbers are curious and ufeful. And, 
I believe, though there may fometimes 'be fome in¬ 
accuracies and omiffions, thefe numbers are as ex¬ 
actly given as in our cafe can be expeCted : and what 
may be objected, is not fo much to the incorreCtnefs 
of them, but to what arifes from our circumftances, 
that will not allow them to be proper, to fhew the 
probabilities of life in all its periods. 

As I am inclined to think, that no table can be form¬ 
ed from them, as they are at prefent, that will be fuf- 
ficiently accurate above 20 years of age, I fhall make 
fome obfervations that feem to fhew this, before I pro¬ 
ceed to what I have propofed. And that we may have 
a more accurate view of the numbers, and be able 
more certainly to reafon about them, let us take the 
fums of all die burials under each age, for the laff 
ten years, from 1744 to 175-3 inclufivej and then 
the tenth part of thofe fums will give, at an average, 
the burials at each particular age in a year: And 
ihey will ftand as in the 2d column of the annexed 

table. 
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table. Of which the fum for one year is 2.2867. 
But if we fuppofe, that there are 2000 more burials 
yearly than in the bills, on account of diffentc-rs of 
all denominations, and thofe burials that are carried 
out of town, and not accounted for, as has been 
mentioned in my letter laft year, concerning the num¬ 
ber of inhabitants; the whole number of bn-ials will 
then be 24867 yearly. And we muft t’ke ms pro¬ 
portional parts of 2000, and add them to the num¬ 
bers of burials at the different ages, which will give 
all the burials at each; and the numbers fo aug¬ 
mented will Hand as in the 3d column. And if we 
likewife take the numbers of the dead, at the fame 
periods at Breflau, they will be as in the 4th column. 
The numbers in the firft denote the years. 


2 

8110 

88 i 9 

202 

2— f 

1847 

2006 


5—10 

741 

805 


10—20 

682 

74 1 


20—30 

15104 

2070 


3O—4O 

2301 

2502 


4 0—50 

23 9 f 

2604 


fO —60 

1881 

2047 


60—70 

1481 

1610 


70—80 

J 053 

H 45 


80—90 

474 

5 *f 


Sums 

22867 

24862 

999 

Now when we confider 

the feries of numbers, re- 


prefenting the dead at London, it feems plain, that 
above 20 years of age it is unnatural; and therefore 
Vol. 49. Z cannot 
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cannot be a true reprefentation of the probability of 
life. In the age between 20 and 30 there appears to 
die near three times the number, that die between 1 o 
and 20. For the numbers are as 2070 to 741; which 
cannot poffibly be from the natural decrements of 
life 5 becaufe we generally fee, that people between 
20 and 30 are nearly as healthy and vigorous, as be¬ 
tween 10 and 20 ; but it muft neceffarily arife, from 
the great increafe of the number of the people at 
that age, by the acceffion of Grangers. And then, 
on the contrary, above the age of 50, the numbers 
feem to reprelent the decrements of life flower, con¬ 
trary to the natural courfe ; For the numbers of the 
dead after that age continually decreafe. From 40 
years of age to yo they are 2604, but in the three 
following decennial periods they are as 2045? idio, 
1145; that is, in the more healthy ages there are 
more burials, than in the more infirm and unhealthy j 
which is not to be accounted for without fuppofing, 
that great numbers retire after the age of 50 into the 
country. For after that time, as infirmities and dif- 
eafes greatly increafe, the burials ought at leaft not 
to be fewer, till the number of people is nearly ex- 
haufted. And indeed it is evident to common ob- 
fervation, that a great number in advanced age retire 
from the town; from which it muft follow, that the 
numbers of the dead cannot give a true reprefenta¬ 
tion of the probability of life. 

If, in the next place, we compare the numbers 
of the dead, in the feveral periods at Breflau, with 
thofe at London, we fhall plainly fee, that the former 
fhew the decrements of life in a natural and regular 
way, and free from the abdve difficulties and objec¬ 
tions. 
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tions. In the infant ftate, under z years of age, there 
is one-fifth loft by death; but afterwards, as they 
gather ftrength, the deaths are diminifhed till be¬ 
tween io and 20 j and from that age the mortality 
gradually increafes, till after the age of 40 ; when 
the number of the dead continues nearly the fame, 
though the probability of life continually decreafes 
till the age of 80; and then at length, the living be¬ 
ing almoft all exhaufted, the burials are greatly di- 
minilhed. All which feems to be agreeable to the 
courfe of nature; but, contrary to what we fee in 
the London bills, efpecially after yo years of age, as 
we have already obferved. However, they both agree 
in this, that the moft healthy age is between 10 and 
20, and the infant ftate under 5 years of age the 
moft uncertain for life. 

But indeed it muft be acknowleged, that in com¬ 
puting the Breflau table, Dr. Halley had great ad¬ 
vantages, which have made it fo perfect He had 
the number of births given, befides the burials at 
the different ages, in an inland town, where there is 
no great concourfe of ftrangers. But with us at 
London the number of births is not known; be- 
caufe of the number of diffenters of various deno¬ 
minations, both foreigners and natives, of whofe 
baptifms there is no account taken; which makes 
our bills at prefent very impeded. For none are put 
into our bills but thofe who are baptized, according to 
the form of our eftablilhed church. And therefore 
there are fome thoufands omitted, and yet many, 
perhaps the one-half of them, who are not baptized 
with us, bury with us; which greatly perplexes oar 
bills. And under this difadvantage it appears very 

Z z difficult 
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difficult, to make an accurate computation of the de¬ 
crements of life through the different ages; though 
this defeat 1 imagine I fhall be able nearly to fupply. 

But I think, without examining the feries of num¬ 
bers refuUng from our bills, if we only confider die 
circumflances of our great Metropolis, we fhall plainly 
fee, that above 20 years of age there can be no de - 
pending on the number or our burials, io as to com¬ 
pute the probability of life. For after that age, there 
is fuch a multitude of ftrangers come here, from 
all places; fome to fettle for life, others to flay for 
a time to acquire fome fortune or employment, and 
others only to remain a few years or months, that our 
burials are always in a fiuduating ftate. Servants, 
iourney-workmen, and young people, that are to 
pufh info life, generally come at that age; fome of 
which come only for two or three years; and then, 
if they furvive, retire again into the county; all 
which occafions fuch a gieat number of accidental 
burials, that it feems plain, that our bills cannot be 
fo regular as to fhew the probability of life above 
20 years of age. And therefore, by the way, it 
may be obferved, that the greateil number of peo¬ 
ple io between 20 and 30 ; for at that age there is 
above 160000, that is, above a fifth of the whole; 
which is twice the number that is between 10 and 
20. And thus, I think there are fo great objections 
to our bills, in the ages above 20, that they feem to 
me to be improper, to make any computation of the 
value of lives from them. And it were to be wiihed, 
that fome inland town could be found in England, 
where there was kept an accurate regifter of births 
and burials, with the ages of the deceafed, and where 

there 
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there is no great confluence of ftrangers; or rather 
that a dozen or twenty parifhes, contiguous to one 
another in the country, could be found to keep fuch 
a regifter; for that would be of more general ufe. 

There have indeed been fome ingenious men who 
have thought, that our London bills are correct 
enough to form a table from them, which may bet¬ 
ter agree with our circumftances, than that which 
Dr. Halley has given us. And Mr Smart was the 
flrft who endeavoured to do fomething in this way, 
from our bills only, about 18 years ago. But, in 
the table made by him, he feems to have been greatly 
miftaken; for he has made no allowance for the 
acceffion of ftrangers, but confldered the numbers of 
the dead, in all the periods of life, as all come from 
thofe born here; whereas it is evident, that the 
ftrangers, above 20 years of age, are at leaft equal to 
them. And this has brought this paradox into his 
table, that young people between 12 and 18, at Lon¬ 
don, are much more healthy than at Breflau, or in 
any country place in England. For according to' 
him, in the 13th year, 2 die only out 0^479 5 but 
at Breflau there die 6 out of 634 ; that is, there is 
double the number die more at Breflau than at Lon¬ 
don ; which appears impoffible. But between 30 
and 40, he makes them much more unhealthy than 
they are; for at 40 he fuppofes one to die in 255; 
whereas there does not die above one in 30, ail ages 
taken together, with infants included, as I have 
flaewn in my letter laid year. Another ingenious 
gentleman, having feen this inconfiftency, has endea¬ 
voured to correct it, by fuppofing that the number 
of ftrangers that come to fettle in town, after 25 years 
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of age, is inconfiderable; and that above that age, 
the numbers of burials may be confidered, as arifing 
from the natural degrees of mortality; and then by 
proportion, ineeafing the numbers of the living cor- 
refponding to all ages below 255 fo that the table, 
altered in this manner, ,is the fame with Mr. Smart’s 
above that age. And it muft be confeflfed, that this 
correction is very proper, and worthy of its au¬ 
thor. But hill the table is greatly defective, as he 
has made no allowance for the recefs of great num¬ 
bers, who after they have been a number of years 
in town, leave it, if they furvive; and of many 
others who, after the age of 50, retire from bufinefs 
into the country. And which is fo very obvious, 
that our burials are fewer, than by proportion they 
ought to be after 50 years of age, as I have men¬ 
tioned above, and by eonfequence the people ap¬ 
pear more healthy after that age ; fo that after 70 
they feem more healthy than at Breflau. For at 75 
there appears from this table to die 4 out of 45", 
whereas at Breflau there die 10 out of 88. 

And that a great number retire from the town, after 
the age of yo, or before, is farther evident; if we 
fuppofe, even according to this corrected table, that 
one in 2y die at the age of 50. For then the num¬ 
ber of people alive, between 40 and 50, will be 
greater than 2604 multiplied by 25, or 65100; which 
ought to be exhaufted by all the deaths in the fubfe- 
quent periods. But all the deaths which ought to 
arife from that number of living, in the following 
years to 90, according to the bills in the 3d column, 
is 5315 multiplied by 10, or 53150; which is lels 
than the people that were alive between 40 and 50, 

by 
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by 1195'Oj or more. And therefore above irooo of 
thofe between 40 and 50, mud: have retired from 
town. 

But now, as our bills are defective, it is next to be 
considered, what we at London are to do at prefent, 
and what method of computation we are to follow ? 
And I imagine it is very obvious what may be done. 
Our bills may be ufed fo far as 14 or 20 years; for 
there is certainly no increafe of our people till the 
age of 14 ; becaufe few young people come to town 
till they are fit to be apprentices or fervants. And be¬ 
tween 14 and 20, though many come at that time, 
yet there is an emigration of a great number from 
hence to fea, to other countries, the univerfities, 
and country academies, that nearly balances the ac- 
ceffion of Grangers. And then, after 20 years of 
age, I believe the Breflau bills will be Sufficiently cor¬ 
rect, to fhew the probability of life within and about 
the city. And if fo, a table may be made from both 
bills that will agree with our cafe here with Sufficient 
exadtnefs. For I cannot find, that there is any dif¬ 
ference in the bills, above the age of 20, that can be 
depended upon. And I fee no reafon why our air 
fhould not agree, as well with thofe in advanced life, 
as that at Breflau, and our people be equally healthy. 
And this is not mere conjecture; for, as far as I can 
examine into it, a variety of things feem to con¬ 
firm it. 

Breflau is nearly in the fame parallel of latitude 
with London, and therefore their feafons cannot be 
very different ; and it is a large town, containing 
above thirty thoufand inhabitants, according to Dr. 
Halley'; and fo the air, and circumlbances of life, can- 
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not be fo conducive to health as in the open country. 
And confequently unlefs all great towns that are lei's 
than London, and nearly in the fame latitude, are 
more healthy, there can no reafon be given why 
Breflau fhould be fo. It is true it cannot be demon- 
fixated, that they are equally healthy, to perfons above 
14 or 20 years of age 5 but when we fee the tables 
that have been made from our bills, and obferve the 
inconfiftency that appears in them, which is owing 
to the fluctuating ft ate of our city; we fee no reafon 
to think otherwife, and we rather feem to have fome 
preiumption that it is fo. Becaule, if we look into 
Mr. Smart’s table, we find, that he has made the 
people more healthy between 12 and 18, and after 
70 years of age, than at Breflau 5 and yet more un¬ 
healthy in the ages between thefe periods; which 
feems to be near to a contradiction: For why they 
fhould be more unhealthy in the intermediate years, is 
not poffible to be accounted for. One would rather 
think, that if in the extremities of life they were 
more healthy at London, they could not be lefs healthy 
in the middle, and ftronger part of it. Or, if we 
confult another form of this table ingenioufly cor¬ 
rected, we fee, that people appear ftill more healthy 
after 70 than at Breflau ; which feems to be incon- 
fiftent with their being more unhealthy in younger 
life. For one would imagine, that the inclemency of 
any climate or place fhould affect people more with 
the infirmities of age, than thofe that are younger, 
and yet in their vigour. But if we account for this 
variation of the table, by fuppofing, that after the 
.age of 50, many retire from town, as I have men¬ 
tioned 
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tioned above, this will deftroy the whole hypothecs, 
upon which the table is formed. 

If we fuppofe that one in 34 die at Breflau in 
the year, as appears from Dr. Halley’s table, and one 
in 30 at London, this difference does not fhew, that 
the probabilities of life in both places are not the 
fame above 20 years of age; for it may be fully ac¬ 
counted for, from the different probabilities under 
the age of 4. Becaufe every year, at London, there 
dies one-fourth of the infants, under 4 years of age, 
more than at Breflau j which, without confidering 
the other differences that may be between that age 
and 15, will more than account for the difference I 
have mentioned. At London the proportion of one 
in 30, comprehends all, as well Grangers as natives; 
but at Breflau the proportion of one to 34 is only to 
be underftood of thofe that are born there. Mr. 
Smart, in his table, has made the proportion among 
thofe that are born at London to be one to 24, and in 
his table corrected'it is made as one to 19; but in 
the table that I have conftru&ed from the Breflau 
and London together, it is one to 21,5 ; which is a 
medium between them. 

If it be faid, that from our bills the infant date, 
under the fifth year, certainly appears mare un¬ 
healthy than at Breflau, and therefore probably it is 
fo in advanced life : It may be anfwered, that poffi- 
bly our grofs air may not fuit fo well with infants, 
and yet may agree well enough with them after they 
become ftronger; as we fee fome forts of food are 
improper for the infant date, and yet do very well 
when nature comes to maturity. And it may likewife 
be alleged, that perhaps we are in a bad way of 
Vol. 49. A a managing 
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managing of them, that many are deftroyed, with 
fleepy and poifonous cordials, and others loft thro 5 
the want of care and tendernefs, or wickednefs of 
our paiifh-nurfes; for i know that there is not one 
in five furvives their management. 

And thus, from all thefe confiderations, I think it 
may be allowed, until it is otherwife demonftrated, 
by bills formed in a different manner from what we 
have at prefent, that the probabilities of life are much 
the fame at London as at Breflau, at the age of 20 
or after 34. And if we take this for granted, we 
{hall frcm thence be able to form a ufeful table, for 
thofe within our bills, by accommodating and join- 
ins the bills of both places together. And we may 
alio nearly determine the number of infants bom 
here, which hitherto has not been confidered. 

To find the number of births, by which I mean all 
thofe that are born alive, fo as they might have been 
baptized, we mull have the number of burials known, 
at leaft in the feveral periods, till the 20th year j viz. 
under 2, between 2 and 5, between f and 10, and 
between 10 and 20. And it is evident, if we fup- 
pofe no accefiion of ftrangers, that the number of 
living in any one year will be equal to the difference 
between the births, and the fum of all the fubfe- 
quent burials at each age till that year. The num¬ 
ber of the living in any one year is eafily known, if 
we luppofe the probability of life to be the fame as 
at Breflau j for then the number of dead there will 
he to the number of living, as the dead at London 
to the living. Thus in the 20th year the dead and 
living at Breflau are as 6 and yp8, and the dead at 
London are 73, or more exa&ly 72, 88; therefore 
2 the 
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the living rauft be 7263. The dead in the inter¬ 
mediate years at London may likewife be found, by 
means of Dr. Halley’s table. For, by proportion, if 
the dead at Breilau from the age of 10 to 20 com¬ 
plete be 61, and in the 20th year 6 , and the dead 
at London for the fame period be 74.1; then will the 
dead in the 20th year be 73. And therefore if the 
living at London, in the 20th year of their age, be 
found to be 7263 ; this mull be equal to the num¬ 
ber of births, having fubtradted from them all the 
dead in each of the preceding nineteen years. And 
conicquently if we put x for the number of births, 
we ihall have this fimple equation, 
x — 8815) — 2006 — 805 — 741 4- 73 = 7263 j 
and thence the number of births x = I95"6i. And 
the fame number would have been produced from 
any intermediate age, between 12 and 20. So tnat 
if we could be certain of the number of the dead, 
there could be no doubt but, that 19561 would nearly 
at an average for ten years, be the whole of the 
births yearly. And this is greater than the number 
of baptifms known 14626, taken likewife at a me¬ 
dium, for the fame ten years, from 1743 to 1773 in- 
clufive, by the number 493 5. 

From which, by the way, we may fee, as this 
difference between the births and baptifms muffc 
be occafioned by diifenters, that the number of 
fuch of all denominations, both proteilant and po¬ 
pish, with the Jews, do not make above one-fourth 
of the whole of the people within the bills of mor¬ 
tality ; and confequentiy that the proteilant diifent- 
ers, exclufive of Quakers and Jews, are not above 
an eight part of the whole. And we may alfo ob- 
ferve, that as the difference between the births 

A a 2 
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19461, and burials 24867 is 5306, there muft be 
a conftant fupply, yearly, of at leaft 5000 Grangers, 
to keep up the people within the bills, to their pre- 
fent number: And the births are to the dead yearly, 
about 4 to 4. 

If we had, in the fame manner, computed the 
births from Mr. Smart’s corrected table, they would 
have been found to be 1795)2, that is, 1560 fewer 
than we have made them. And if from thence we 
had calculated the number of people living to 20 
years of age, and afterwards, by proportion, to 90, 
the whole number of people within the bills would 
have been about 421000; which is above 150000 
fewer than any other reafonable calculation can 
make them ; which I think clearly thews, that the 
hypothefis upon which that table is founded muft be 
wrong, and that what I have laid down above is nearer 
to the truth. 

Now, from the births found 19461, and the 
numbers of the dead in the different periods 
known by our bills, it will be eafy to form a table of 
the decrements of life; becaufe the dead in the in¬ 
termediate years may be found by what has been 
faid above. And accordingly I have computed the 
following, which is ccnffructed from the London and 
Breflau bills together; which I think is a furer me¬ 
thod of computing for us at London, than from 
either of them alone. The firft part to the 21ft 
year, is done from our bills, and the other part from 
the Breflau; but it is formed in fuch a manner, that 
it goes on as if from the bills of one place only. For, 
after the age of 20, it is continued by proportion, by 
making the dead at London in the decennial periods, 
to have the fame ratio to one another as the dead at 

Breflau, 
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Breilau. It fuppofes 1000 perfons born in one year, 
and {hews the annual decreafe of them by death till 
87 years of age, which may be confidered as the ut- 
moft period of life. The intermediate numbers, 
marked d, fhew the dead in each year. The ufe of 
th : s table is well known to all who can compute the 
value of annuities for lives. 



Age. Perf. 

40 278 

6 d 

41 272 

6 d 

42 2 66 

6 d 

43 260 

6 d 

44 2*4 

6 d 

45 248 

6 d 

4 6 242 

6 d 

.47 236 

6 d 

48 230 

7 d 

49 22 3 , 

7 d 

40 216 

7 d 

51 209 
I 7 d 

55 
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Age. 

Perf. 

53 

I9 ^ 
7 d 

54 

188 1 
6d 

55 

182 | 

6 d 

S 5 

176 

6 d 

57 

170 

6 d 

58 

164. 

6 d 

59 

158 

6 d 

60 

142 

6d 

61 

136 

6 d 


Age. 

Perf. 

6z 

120 

?d 

6 3 

122 

6 d 

(>4 

117 , 
6 d 

6 5 

hi 

6 d 

66 

I0 5 , 
6 d 

67 

99 

7 d 

6S 

92 

6d 

dp 

86 

6 d 

70 

80 

7 


7 d 


Age. 

Perf. 

7 1 

n d 
7 d 

7 2 

66 

7 d 

73 


74 

52 j 

6 d 

75 

46 

6 d 

76 

40 

6 d 

77 

34 

6d 

78 

28 

6 d 

79 

22 
< d 


Age. 

Perf. 

80 

l 7 

4 d 

81 

'h 

82 

9 

83 

6 

2 d 

00 

4 

I d 

85 

3 

1 d 

86 

2 

1 d 

87 

1 


And now, my Lord, I doubt I have made this 
Letter too long 5 but the importance of the fubjedt 
will, I hope, excufe me. And if I have been mis¬ 
taken in any particulars, I muff confide in your ufual 
goodnefs to forgive me; for you are fenfible of the 
difficulties that occur. My endeavours, if I have not 
Succeeded, will perhaps excite others, who have more 
leifure, and greater abilities, to make farther inqui¬ 
ries. I have fome other things upon other fubjedts 
which I fhail prefume fhortly to offer to your confi- 
fideration. And in the mean time I am, with the 
greateft affection, My Lord,. 

0 „ Your Lordfhip’s moft devoted, 

April 24,1755. and faithful fervant, 

W m . Brakejiridge. 
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XXIX. Some Account of a Sheep , ffhewed 
alive to the Royal Society, in November 
1754, having a monflrous Horn growing 
from his Throat ; the fluffed Skin of which , 
with the Horn in iitu, is now in the Mu¬ 
ff eum of the Society. By James Parfons, 
M. D. and F. R. S. 

Head May 1, / V ^HIS animal was bred in Devon- 
* 755 ' X {hire, with the preternatural horn 
appearing at its birth in much the fame proportion 
as at prefent. The novelty of the thing made the 
farmer fpare the life of the lamb, and bring it up 
till it grew to the fize of a well-grown iheep, pretty 
large of its kind, and about three or four years old. 
When it was brought before the Society, I remem¬ 
ber the owner faid, the horn weighed then twenty- 
fix pounds; and the creature fwung it about, and 
raifed it up with amazing ftrength. When he was 
fed, he moved forwards, letting the horn drag be¬ 
tween his fore-legs, whereby he was enabled to lay 
his nofe to the ground; for the {kin, by which it 
hung, is flexible, and though reduced to a neck, 
with refpedt to the circumference of the horn, yet 
it was hollow as well as flexible, leaving an open 
paflage from the flefh of the neck to the cavity of 
the horn, and its contents. Sometimes the horn 
would come into f ch politions, as to twift the {kin, 
which gave the fheep great uneafinefs; but, from 
neceflity, he knew how to relieve himfelf, and from 

cuftom 
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cuftom became ready at that, as well as bringing it 
between his legs to favour his feeding. 

That he was a well-grown iheep, appears from 
the following dimenfions: 

He was four feet fix inches in length, from the 
nofe to the fetting on of the tail; which tail was but 
fix inches long; "and the iize and weight of the horn 
was fo great in proportion to the animal, that no¬ 
thing but his having been accuftomed to move, and 
carry it about from his birth, can account for the 
great power he {hewed in his manner of command- 
it in every attitude. 

Nature is ever bufy in fupporting herfelf: when a 
preternatural weight was to be carried about, the 
mufcles of the neck had acquired a more than natural 
ftrength and robuftnefs to anfwer it; for it was very 
remarkable, that this creature elevated his head upon 
any occafion, with as much feeming eafe, as if no 
weight had been fufpended to his neck; although, 
joined to fo great a weight as twenty-fix pounds 
avoirdupoize, the enormous lize of the horn mujfl 
make it very unwieldy and cumberfome, being in 
length along the convex or anterior furface two feet 
feven inches; and on the concave fide two feet one 
inch; its greatefi: circumference two feet two inches, 
middle circumference one foot fix inches; and near 
the apex one foot; and its weight is now fifteen 
pounds, though emptied of its contents. 

It is faid, that the fheep in Devonfhire have their 
natural horns of the fhape of this preternatural one; 
whereas they are curled in thofe of other counties. 
Now this animal had in the natural places no horns, 
but only two horny {lumps, projecting no more than 

half 
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half a walnut-fhell laid upon a flat furface, with the 
convex fide upwards; for the homy particles, which, 
according to nature, ought to have had their fecre- 
tion to produce horns in the ufual places, were de¬ 
termined to this monftrous one perpetually, in the 
manner, which I have already attempted to explain, 
in the chapter of the analogy between the fluids of 
animals and vegetables, of my late treatife, intituled, 
Philofophical obfervations upon the analogy between the 
propagation oj animals and vegetables , &c. 

It is faid by the perfon, who brought the fluffed 
ikin of this fheep to the Society laft Thurfday, that 
upon opening him there was found, in the top of the 
horn next the throat, which is hollow half-way 
down, a fkull of a contracted round form, with 
blood-veffels running upon it, and a bag filled with 
grumous blood, among which was a fubftance like 
a fheep’s liver and lungs; and a perfect found kid¬ 
ney, like that of a frefh loin of mutton. And this 
is attefted by the names of three houfe-keepers of 
credit, who were prefentwhen the animal was opened, 
and who, if required, are ready to make oath of it. 

If this be true, the cafe of this fheep is of the fame 
nature with thofe of the cow, which was fhewed in 
the mufeum, to the whole Society, in November 
1748, having the parts of a twin-fifter adhering to 
the fpine, and prominent upon her back: andaifo- 
of an ox, which was fhewn in town about that time, 
having the head of a twin-calf hanging from be¬ 
tween the fides of the under jaw, by a narrow fkin. 

As' to the manner, in which fuch monftrous pro¬ 
ductions are formed, in order to avoid an unneceffary 
repetition, I refer to my account of two female 
V0L.4p. B b children. 



[ 186 ] 

children, joined together by the bellies, in N° 489. 
page 527. of the Philofophical Tra?ifa£Hons , where* 
in my remarks upon them, I have attempted explain¬ 
ing the phenomena of all thefe preternatural appear¬ 
ances in animal bodies, as well as in thefe of vege¬ 
tables. 


XXX. A Differ fation upon the Cancer of the 
Eye-lids , IVofe, great Angle of the Eye , 
and its neighbouring Parts , commonly called 
the Noli-me-tangere, deemed hitherto incure- 
able by both Antients and Moderns j hut now 
fhewn to be as curable as other Dijlempers. 
Addreffed to the Royal Society of London 
by Monf. Daviel, confulting Surgeon in or¬ 
dinary , and Oculif to the King j sMafler 
of Arts , and of Surgery at Marfeilles ; 
Royal Profeffor and Demonflrator of Ana¬ 
tomy of the fame City; Member of the 
Academy of Sciences of Toulofe, Bologne, 
and that of Surgery of Paris; and tranj- 
lated from the French by James Parfons > 
M. D. and F. R. S. 

Paris, April 20, 1754. 

Read May 8, all the difeafes which feize the 

*75 3* eye-lids, nofe, angle of the eye, and 

its neighbouring parts, none appears ftj formidable 
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fes the cancer, in the opinion even of the mod able 
oculi&s, who have written upon this fubjed, fuch as 
Antoine Maitre Jean, St. Yves, and others. They 
have conftantly declared it to be incurable in thefe 
parts, and have even forbad medling with it: An¬ 
toine Maitre Jean fays, cC The operation is fo doubt- 
“ ful, that it is rejected by the bell practitioners, not 
“ only for cancers of the lids, but alfo for all thofe 
if of the face, &c.” And St. Yves is of the fame 
fentiment, where he fays, “ That when the edges 
“ of the ulcer are accompanied with callolities, there 
u is nothing to be done but by palliatives.” 

The patients would have reafon to complain, if 
we were willing to have regard to what thefe authors 
have advanced, as well as others, upon the fame 
fubjed, who were of the fame opinion. The mod 
able oculifts have indeed met fo many difficulties in 
this cafe, that they entered into an opinion, that they 
were impoffible to be cured; and therefore never 
dared to undertake them. Some are content to 
treat them with palliatives, fuch as frog-fpawn-wa- 
ter, and other fuch ingredients, as ferve only to 
amufe the patient; whilft others, more bold, touch 
them with liquid caudics, or the lapis infernalis, 
from which they have had no better fuccefs than 
from the application of the water; becaufe the bed 
managed caudics only ferve to irritate thefe kinds of 
tumors, as experience has too often (hewed. But 
why therefore (hould thefe parts be incurable ? Is it 
that they differ from the other parts of the human 
body? Certainly no. Why (hould thefe therefore 
be thought more defperate than the breads, lips, and 
many other parts, which often yield to the knife, 

B b 2 when 
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when directed by a fkilful hand : I will venture to 
lav, it is indolence, little or no experience, and an 
iil-grounded fear, in oculifts, both ancient and mo¬ 
dern, that made them believe thefe kinds of difeafes 
ought to be treated differently from all others. A 
bad prejudice! which yet feduces a great part of o-ur 
moll able practitioners: but it muft be averred, that 
they are deceived, if, in order to put it upon the 
footing of an ill-grounded fear, we muft fay, it has 
often hindered them from helping a number of pa¬ 
tients, who have perifhed in a miferable manner, by 
not properly attempting their cure. I am willing to 
free myfeif from fo hard a law; I reprimand both 
antients and moderns, and the opportunities I have 
had of operating upon cancers of the lids and face, 
eafily ftiew’d me, that they were very curable, 
and that the cure ought not to be given up to an 
uncertain ifFue. 

The examinations I made in thefe kinds of tu¬ 
mors have informed me, that cancers of the lids, nofe, 
and adjacent parts, have all their feat in the Perio- 
fteum, and Perichondrium; and that we cannot hope 
for a thorough cure, without taking them intirely off: 
in a word, the veffels that go from the cancerous 
tumor are ftrongly connected with the Periofteum 
and Perichondrium, that they feem but one body, 
which becomes at length fo greatly fwelled, that the 
very bone is often affeCted. 

When a wen or wart (which is often the begin¬ 
ning of a cancer), begins to appear, and they en¬ 
deavour to pull them off, they become irritated, and 
fpread to that degree, that the edges are reverfed, 
and become callous and livid, accompanied with a 

pain. 
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pain, and every other fymptom which charaderife 
the cancer. Thefe kinds of wens, warts, and tu- 
bercles, which are fituated in the great angle of the 
eye, upon the lids, or the nofe, very often fhoot out 
their roots upon the cartilages, that is, upon the 
very membianes which cover them, and the roots 
fink in fometinaes to the fubftance of the cartilage 
itfelf, which they fwell and tear in the end. 

The more cancers are touched with cauftics, the 
more they are irritated; therefore there is but one 
method, but it is a fure one, of curing them, and 
hindering their progrefs; which is, to take them off 
with a cutting inftrument, deflroying the Periofteum 
and Perichondrium, or even the lids, if the cancer 
has penetrated them in their fubftance, with their 
cartilages: which the following obfervations will 
prove. 

Obfervation I. upon a cancerous upper-lid. 

Auguft the nth, 173d, I was called to Madam 
de la Fague, an Ur feline Nun, at Bourdeax, forty- 
five years old ; to fee a tumor upon the upper-lid 
of the right eye, which fhe had for twenty years: 
it begun by a fmall wen, and increafed by degrees, 
fo as very much to incommode the patient. 

She applied to a furgeon, who began by applying 
fome drops of a liquid cauftic, which enraged the 
tumor ftill more j which he appeafed again by ano¬ 
dyne medicines; and then the tumor remain'd a long 
time without any fenfible increafe; although the 
patient felt a continual fharp pain in it. But, as- 
even the leaft diforders are impatiently borne, fhe 
was willing to be relieved, and confulted another 
furgeon, who took off the tumor with a catting 

inftru- 
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inftrument, and who, feeing that the ulcer, which 
was the refult of the operation, did not heal 5 but 
on the contrary made great progrefs in its prolion, 
and became callous, he touched it with lapis infer- 
nalis • and fometimes with a liquid cauftic: which fo 
much the more increafed the evil, and made her re- 
folve to fuffer no more applications, becaufe, all that 
had been tried, made her worfe and worfe. She 
was now a long time in this ftate, when I was called 
to confult with Meffieurs Doiiafan, Caedole, and 
Senis, phyficians of note in the fame town, and with 
Monfieur Coftade, furgeon major of the hofpitalj 
who, having examined the cafe, agreed with me, 
that there was no other method to be taken but the 
operation, not only to fave the eye, but to prevent 
an incurable cancer, which threatened her life; 
whilft it had already made great progiefs under the 
eye-lid; and it was much to be feared that it would 
fpread into the very eye, and even over the whole 
face. Then the operation would be fruitlefs, and 
the patient would fuffer the lofs of the ufe of that 
eye, and perhaps of her life. Wherefore I did not 
hefitate to propofe the total extirpation of the lid : 
my propofal was approved of by all, as the only 
method of faving the eye; and the operation was as 
follows: 

I paffed a crooked needle, with a wax’d thread, 
under the lid, by which I fufpended and drew up 
the lid and tumor, which I cut off with my crook’d 
fciffars, as much as I could under the orbit, fepa- 
rating the whole to the divifion of the lids; a fmall 
haemorrhage enfued, but was foon flopped with dry 
lint, and a dry comprefs and bandage. 
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She remained twenty-four hours without being 
dreffed; was bled twice in the arm, after the opera¬ 
tion : I then dreffed her up with light doffils, arm’d 
with the linimentum Arcsei, and fne had not the leaft 
accident from the day of the operation to the 2 yth 
of the fame month, when fhe was perfectly cured, 
without any deformity in her eye : and although the 
lid was cut away very high, the eye remained very 
neat and well, performing its feveral functions pro¬ 
perly when I left Bourdeaux; and the 13 th of Au- . 
guff 174,2, having had an opportunity of taking a 
journey to that town, I faw the patient again, whom 
I found extremely well, feeing perfectly with that 
eye: but what I found very fingular was, that the 
Ikin of the lid defcended pretty low, to the cornea, 
which it almoft covered; fo that the whole globe 
was in a manner hid. We only obferved, that this 
refembled a lid without hairs. 

Obfervation II. upon another cancerous tumor in 
the great angle of the eye. 

July 2, 1736. Margaret Combaucaut, of Carea- 
ftone in Languedoc, fixty years old, had a cancerous 
tumor, for fixteen years, in the great angle of the 
right eye: it began by a little wart, which itched 
violently, and made her fcratch it very often, which 
fo irritated the tumor, that in a little time it became 
as”large as a dried fig flatted, with its edges turn’d 
outward and callous. It reached from the commif- 
fure of the lower lid, an inch and half below it, even 
to the right ala of the nofe, which proved extremely 
troublefome to the woman. I found, after a ftrid: 
examination, that it adhered to the bone. She faid 
fhe tried all the remedies that fhe imagined would 
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do her any good ; but that, far from relieving her, 
they rather made her worfe, and her difeafe became 
the more infupportable; and that (he had taken a 
refolution to undergo any thing to be freed from 
a diforder which had afflicted her for fixteen years. 

Having confulted Mr. Fabre, an able phyfician of 
that place, we were both of opinion, that fhe could 
not be cured without an operation, which I accord¬ 
ingly proceeded to as follows: I took off the tumor 
intirely to the periofteum, but did not lay the bone 
bare ; for I thought it fufficient for a complete cure 
to take away all the callofities ; but I was miftaken j 
for, inffead of the profpedt of a fucceeding cure, I 
was unhappy enough to fee the fwelling increafe, and 
the wound feem larger than before. I ufed in vain 
all the remedies commonly thought of in fuch cafes; 
I fcarified the edges of the ulcer, to bring it to fup- 
puration ; but it became thereby more hard and cal¬ 
lous than before the operation, and much more pain¬ 
ful. Upon which 1 refolved to cut away all that 
remained of the tumor, with the periofteum, which 
appeared very much fwelled. This fecond operation 
had fo much fuccefs, that the fwelling, and every 
other bad fymptom, difappeared almoft fuddenly; 
and in three days the wound looked red and very 
well, without any pain, and the cicatrix was per- 
fedtly form’d on the 15th day from the operation, 
without any fenfible exfoliation of the bone, or the 
leafl: deformity or ftaring of the eye. She has re¬ 
mained very well ever fince; for I faw her the 1 oth 
of Auguft 17.41, at Carcaftone, in perfect health; 
and the cicatrix of the part very even. 


I muft: 
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I muft obferve here, that i laid the intire bone 
bare, wherever the tumor touched, even down to 
the ala of the nofe of that fide. 

Obfervation the 3d, is upon a cancerous tumor of 
the fame nature, and in the fame fituation, and the 
treatment juft the fame: it was, as big as a filbert, 
and the officer was afflicted with it twenty years. 

It differs from the former only in this, that the 
year before the officer came to Marfeilles, to put 
himfelf under Monfieur Daviel’s cure, the tumor 
broke, and difcharged a very fetid acrimonious mat¬ 
ter, which running into the eye, brought on a trou- 
blefome opthalmia, and the edges were livid, and 
had a very terrible afpedt. As to his operation, it 
confifted, as before, of a total extirpation of the can¬ 
cer, periofteum and all, to the bare bone. He dreffed 
the bone with dry lint only, and his digeftive was a 
mixture of the linimentum Arcasi, with the unguen- 
tum ftyracis: and in about nineteen days he was fo 
perfectly cured, that when he returned to his friends, 
feveral of them afked him, upon which eye the ope¬ 
ration had been made ? 

Obfervation 4, differs in nothing from the former. 

Obfervation 5, upon a cancerous tumor upon the 
nofe, which reached from the root of the nofe down 
to the middle of the cartilage. He treated it in the 
fame manner, taking off the whole with the peri¬ 
ofteum ; and, as it was partly upon the cartilage, he 
alfo cut away the perichondrium, laying that, as well 
as the bone, bare: and the cure was completed, 
without leaving any deformity behind, in eighteen 
days. 
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Obfervation 6 , of a cancerous tumor upon the 
great angle of the right eye of a woman at Mar- 
feiSIes, of ieventy years old. This he treated exactly 
in the fame manner, and £he was cured in twenty 
days. 

The yth Obfervation mentions another cancerous 
tumor upon the nofe, and its cartilage, of a gentle¬ 
man, which is circumftantially the fame with the 
former: it was cured in five days. After this cafe 
he makes this conclufion : that from all that has 
been already Aid, it is plain, that the feat of the can¬ 
cers of the eye-lids, nofe, and other neighbouring 
parts, is abfolutely in the periofteum and perichon¬ 
drium, as well as the fat; and that there can be no 
hopes of a cure without taking off thefe membranes, 
the fat, and even any parts of the very cartilages 
that may be contaminated: but that in this manner 
they are as curable as cancers upon other parts of the 
body, notwithffanding what all oculifts have faid to 
the contrary. 

The 8th Obfervation is upon a cancer upon the 
lower eye-lid of a woman, cured in the fame man- 
ner. 

The pth Obfervation treats of a cancer, as big as 
a large filbert, in the angle, and upon the lower lid 
of the eye, of a gentleman ; which began by a fmall 
tubercle in the angle, and was pulled off, and grew 
again feveral times. Monfieur Daviel was confulted, 
in the prefence of another furgeon, Monfieur Maillot, 
and declared for taking the tumor and eye-lid intirely 
off; making this prognoftic, that if any part was left 
behind, the eye would be deformed and flaring; 
but the other furgeon thought, that half the lid with 

$ the 
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the tumor would be fufficient for the cure: Monf. 
Daviel therefore only cut away half the lid with the 
tumor; with which he alfo took off a large quantity 
of hard white fat, and dreffed up the part as ufual; 
but in the progrefs the lid was turned outward, and 
then they refolded upon the total extirpation of the 
lid; which, being obliged to depart from thence, he 
left to Monf. Maillot, who performed it with fuch 
fuccefs, that his cure was complete in fifteen days, 
without the leaft deformity whatever. 

The ioth Obfervation is a cafe of the fame na¬ 
ture with the former, with this difference, that when 
he had taken off the tumor and under lid in the 
fame manner as ufual; the patient continued grow¬ 
ing well till the ninth day from the operation; 
when Monf. Daviel perceived a fmall fungus in the 
middle of the tumor, which he touched with the 
lapis infernalis, which produced very ill effe&s: the 
eye grew painful, the conjunctive fwelled very much, 
the wound, which was half healed up, opened afrefib, 
and grew ragged. This made him fet about cutting 
away all the bad fiefh he could perceive, with the 
inequalities of the conjunctive, which was much 
fwelled: he fcarified the cornea, and the inner fur- 
face of the upper lid, which was alfo greatly tume¬ 
fied, and even opened it on the upper furface. Thus, 
after having emptied the veffels well, he fomented 
the whole with a decodtion of marfhmallows, mul¬ 
lein, violet-leaves, camomile-flowers, melilot, leaves 
and flowers of rofemary, thyme, lavender, rue, and 
marjoram, of each half a handful,. in a fufficient 
quantity of water; to a quart of which he put a hit 
of camphire as big as a nut. The frequent applica- 

C c 2 tion 
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tion of this that day produced fo good an effect, 
that all her pain ceafed : he alfo bled her in the arm 
and foot, ordering emollient clyders. She was purged 
fome days after, with manna and caffia, which did 
very well 5 and (he was perfectly cured, without the 
lead: deformity, and could fee better than before the 
operation. 


XXXI. An Account of four Roman In¬ 
fcriptions , cut upon three large Stones ^ 
found in a ploughed feild near Wroxetcr 
in Shropflbdre, in the year 1752: With 
fome Ohfervations upon them , by John 
Ward, LL. D. Rhet. Prof Grefh. and 
V ,; P. R. S. 

HeadMay 15, T~) EFORE I attempted to offer my 
I75S ’ iJ thoughts upon thefe infcriptions, I 
judged it neceffary to get the bed: information in my 
power, with regard to the place and manner, in 
which the fiones, that contained them, were fil'd: 
difcovered, together with fome other circumftances, 
which attended them at that time. For this purpofe 
I applied myfelf to the Reverend Mr. William 
Adams, Minifter of St. Chad in Shrewsbury, by 
whofe means the draughts of thefe infcriptions were 
communicated to this Society (1). And that gentle¬ 
man was fo obliging, as to procure for me a very 
particular account concerning them, in a letter from 
the Reverend Mr. Robert Cartwright, Vicar of Wrox- 
cter, the fubftance of which is as follows. The 

Hones 


(1) See Tab, V. 
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ftones were found in a feild near a mile from 
Wroxeter, formerly a Roman ftation called Uri- 
conium (i), in the months of September and Octo¬ 
ber 1752. The firft of them was difcovered by 
Mr. John Dias, the owner of the feild, whofe 
plough ftruck againft it, as he was at work. It 
lay with the face downward, about two hundred 
yards from the foundation of the old walls, on the 
north eaft fide, towards Watlingftreet road. The 
infcription upon this ftone was firft taken notice of 
by Mr. Cartwright himfelf, and the report of it foon 
after ingaged fome gentlemen from Shrewfbury, and 
particularly George Edwards efquire, both to go 
and view it, and make a further fearch; when 
by fpitting the ground the other two were difcovered, 
not far from the firft, in the like fituation. The 
firft and laft lay feparate from their bafes, which be¬ 
ing taken up, feveral broken peices of urns, and duft 
of a greyifh colour, were found with them, which 
feemed to have the appearance of afhes. They are 
now all removed to an old chancel in Wroxeter 
church, in order to be ere&ed there againft the wall. 

This account appears fo full and diftind, that I 
{hall now go on to give a fhort defcription of the 
ftones, with the reading of their feveral inferiptions, 
in the order they are placed in the ‘Table ; and then 
add fome further obfervations, as well with regard to 
the ftones themfelves, as the inferiptions upon them. 

Number 1 . is by the fcale fix feet eight inches 
high, and about two feet three inches wide above the 

(1) In the year 1701, a Roman fudatorv was difcovered atthis 
place, a draught whereof, with fome account of it, was publifhed 
in the Philofophical Tranfactions, Num 306. which feems to have 
efcaped the obfervation of Horfley, Brit. Rcm.p. 419. 

bafe. 
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bafe. If has a pediment top, with a pine apple rifing 
from the middle of the cornice, on each fide of 
which is a lion, anci in the area of the pediment a 
kind of role. The infeription, which is cut in the 
plane of the ft one, may be thus read : Cains Man- 
nius , Caii films , Pollia tribu, Secundus Pollentinus ., 
miles legionis vicefimae, annorum lit, filpendiorum 
xxxi, beneficiarius legati principalis, hie fiius efi. 

Number II. contains two inferiptions, and is in 
hight two feet feven inches and about a third, by 
two feet four inches and two thirds in breadth. It 
is not fay as the former, but gently convex crof- 
ways, the lower part being divided into three panels ; 
on the two firft of which are the inferiptions, but the 
other feems never to have had any upon it.. The 
uper part is ornamented with a pediment, in the 
area of which are the remains of a face with curled 
locks, and two fnakes under it; and on the cornice 
two figures like dolphins. The firft infeription may 
be read thus: DUs Manibus. Placida annorum lv, 
curam agente conjuge annorum xxx. And the other 
in this manner : this Manibus. Deuccus annorum xv, 
car am agente paire. 

Number III. is fix feet eleven inches high, and 
about two feet broad above the bafe. It has alfo a pe¬ 
diment at the top, the area of which is filled with a 
large flower. The infeription, it exhibits, may be 
read in the following manner: Marcus Petromus, 
Lucii films, Menenia tribu, vixit annos xxxvin, 
miles legionis xi hi gemmae, militavit annos xvm, 
jlgnifer fuit, hie fepultus efi. 

As thefe readings of the feveral inferiptions appear 
in general very plain and obvious; I fhall now pro¬ 
ceed to make a few obfervations, partly on the or¬ 
naments 
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naments of the Hones, and partly on fome particular 
circumHances relating to the infcriptions themfclves. 
And 

i. As to the ornaments on Number I, we meet 
with the pine apple upon feveral urns, publifhed by 
Montfaucon (r) and others; and it feems to have 
been cut on fome funeral monuments in Horfley, tho 
now it is generally pretty much defaced. The rofe 
likewife is very common on fuch occafions. Horf- 
ley has alfo given us a fepulchral monument, with a 
lion placed on each fide of the jajtigium , or pedi¬ 
ment (2). 

With regard to the infcription, the name Secundns 
Hands there for the cognomen ; which at firft was a 
praenomen , denoting the fecond fon, as Primus did 
the firft, and fertius the third. But afterwards it 
was made a cognomen ; and what was before the cog¬ 
nomen became hereditary, and ferved to diHinguifh 
different branches of the fame family; as I have 
formerly fhewn elfewhere (3). The next word, Pol- 
lentinus , comes from Pollentia , the place of his birth. 
But as there were antiently three Roman cities of that 
name, it is uncertain, which might be intended. He 
is called miles legionis vicefimae , which was one of 
thofe legions, as Horfley obferves (4), that came 


(1) Tom . v. plate 28, 33, 38, and 62. 

(2) Cumberl xxxix. Mr. Cartwright in his letter obferves, that 
the tongues of the lions, cut upon this ftone, hang out of their 
mouths below their under jaws $ which has been omited in the 
draught here given of them* 

(3) Phik f- Tran f‘ N. 476, fag. 357. 

(4) Page 83. 


over 
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over into Britain in the reign of Claudius. But in all 
the Britilh infcriptions hitherto publiihed, where the 
reading is certain, the titles valens viclrix, denoted 
bv the initial letters V. V. are added to the name of 
this legion (i) And how they came to be omited 
here, unlefs thro neglect of the workmanmay be 
difficult to apprehend. For to imagine this infcri- 
ption was made, before the legion received thofe titles, 
would be mere conjecture, without any authority to 
fuppost it. The laft line but one has been read be— 
neficiarius legionis praeftSli. And we find indeed 
the title pr a eject us le fonts in fome of Grater’ 1 2 - in¬ 
fcriptions; but this feems not to have been introduced 
till pretty late, when each legion had its legatus, who 
is fometimes alfo called praefeSlus (2). But if that 
was to be taken here for the genuine reading, it 
would bring this infcription too low for the form of 
the letters, which feems very well to agree with the 
times of the higher empire. I have therefore given 
another reading of it above, which was propofed by 
a learned freind, namely, benejiciarius legati prin¬ 
cipalis-, fince in one of Gruter’s (3) infcriptions we 
meet with principalis benejiciarius tribum , writen in 
words at length. 

2. As to Number II, the human face, with two 
fnakes under it, might probably be defigned to repre- 
fent Hecate , a name given to Diana , as a deity of 
the infernal regions. A figure fomewhat like this, 


(1) See Brit. Rom, Northum. lxxviii. Chejh. u and Somerf/uu 
where the reading is uncertain. 

(2) See Mont, Tom ♦ iv. p, 13, and Supplem . Tom, v. p, 92. 

$ 3 ) Pag.DLi. 3 . 


but 
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but with the fnakes above the head, was placed over 
the gate of the city Ephefus, a draught of which is 
publifhed by Mr. Chifhull (i). Indeed the trigla, 
or mullet, is laid by mythologies to have been con- 
fecrated to Hecate (2); but there is no accounting 
for all the different fancies of fculptors. In Horfley 
we find two dolphins placed in a contrary attitude, 
with their heads upwards, one on each fide of a 
human figure, and a pine apple over it {3). And as 
garlands were a common ornament of fuch monu¬ 
ments, one hangs acrofs each panel of this Hone, 
above the infcriptions. 

In the firft of thefe infcriptions the form of the 
expreffion, conjux triginta annofuni, is what I do 
not remember to have met with elfewhere; and the 
point on each fide the letter I. after the abbreviated 
word con. muft, I prefume, be afcribed to an error 
of the workman. And likewife in the fecond in¬ 
scription, the divifion of the word devc*cvs, by 
a point in the middle; the omiting the letter a. in 
the abbreviated word AG. for agente , and afterwards 
Interlining it; and the imperfect letter s. for p. in 
the word patre, may belt be accounted for in that 
way. The third panel might be left vacant, in order 
to infert fome other infcription afterwards; and the 
lower part of the flone is now wanting below the in¬ 
fcriptions. 

III. In Number III, the ornamental part of the 
ftone has nothing in it, that requires obfervation. 


(j) Antiq* Afmt. Par . alter . pag. i. 

(2) See ¥ofs. De idololair . L. iL c . 29. p . i6jr. 
1 3) Durham . iv. 

Vol. 49. D d 
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And -as to the infcription, the abbreviated word 
vie. may doubtlefs hand for vie fit, the letter x. be¬ 
ing refolved into cs. And fo we find the word vic- 
fit for vixit , wiiten at length in Hoifley (i). But 
the name of the legion here mentioned, which is 
called quartadechna geniina , may feem to be attended 
with no fmall difficulty. The ftone happens to be 
cracked quite thro, juft acrofs the numeral figures, 
which exprefs the number of the legion ; but in fuch 
a manner, as no ways to deface or obfeure them. 
Now we learn from Tacitus, that four Roman le¬ 
gions were fent into Britain in the reign of the em¬ 
peror Claudius. Two of thefe were the twentieth 
and the fourteenth, both which are mentioned in 
thefe inferiptions. And the former of them remained 
here the greateft part of the time at leaft, that the 
Romans continued in poflefiion of the ifland. But 
the latter was ordered hence by Nero, then fent back 
by Vitellius, and being recalled again at the begining 
of Vefpafian’s reign, does not appear to have returned 
any more. " And that happening (as Horlley ob- 
* ferves) before the opportunity or humour of eredt- 
“ ing inferiptions obtained; it is not to be wondered 
“ at, that we do not find this fourteenth legion 
v< mentioned in any infcription (a).” However, this 
Wroxeter ftone gives us both the name of that le¬ 
gion, and an additional title of gemina fubjoined to 
it$ the origin of which title feems to have been 
owing to Pompey, who had, as Caefar fais, among 


(1) CumberL lxx. 

(2) Page 80. 
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his other legions of Roman citizens, unam ex Sicilia 
veteranam , quam faff am ex duabm gemellam appella¬ 
nt t (i). That there was a legion, which bore the 
title of quartadecima gemina , is evident from feveral 
of Gruter’s infcriptions; but they all relate to foreign 
countries, and not one of them to Britain. It h 
mentioned alfo by Dion, as being in his time, that is, 
under the reign of Sever us, Rationed in Pannonia (a). 
But it appears likewife from Caefar, that he himfelf 
had the legio quartadecima with him in Spain, not 
long after the commencement of the civil war (3), 
before the title gemella was introduced by Pompey. 
And therefore had the title gemina been given to the 
fourteenth legion, either before or while it was in 
Britain ; it can fcarce be fuppofed, that Tacitus, who 
fo often mentions and extols that legion for its great 
fervices done here, fhould intireiy have omited it, 
efpecially as he 'gives that title to the legio teriiade- 
cima (4). Sir Henry Savile indeed reckons the legio 
quartadecima among thofe of Galba, and a {bribes to 
it the title of gemina (y). But he produces no other 
authority for it, than the paffage before mentioned 
from Dion, who there fpeaks of this legion as having 
that title in his own time, without any intimation, 
when it firft received it. Befides, that it did not re¬ 
ceive the title, of gemina during its refidence in Bri¬ 
tain, feems further evident from hence, that we find 


(1) B. C. Lib. in. cap. 3. 

(2) Lib. Iv. pag. 564. edit. Leundav. 

(3) B. C. Lib. 1. cap. 44. 

(4) Hiji. Lib. iii. cap. 7. 

(5) Tranjlation of Tacitus, fub fin. p. 218. 

D d 2 no 
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no other legion here at that time, with which it could 
have been incorporated. For the other three, which 
continued longer among us, namely, the legio fe¬ 
cunda Augujlti) legio nona , and legio r oicefima valens 
vidlrix remained diflindt afterwards, and are all par¬ 
ticularly mentioned by thofe different names. 

I fhail only obferve further, that as there are two 
legionary foldiers named in this and the firft infcri- 
ption, mention is there made of the tribe, to which 
each of them belonged, as Roman citizens j whereas 
in Horfley we have the monuments of three foldiers 
of the legio fecunda Aitguft a, without any mention of 
their tribes (i). There is indeed at Bath an infcri- 
ption of another foldier, faid to have belonged to the 
kgio fecunda adjutrix, whofe tribe is there expreffed. 
But as that, legion does not appear to have ever been 
in Britain, he may be fuppofed to have come hither 
for his health, for which reafon it might be thought 
proper to mention that circumftance, And perhaps 
the moft probable way of accounting for the fame 
thing, in relation to the perfons nominated in the fir ft: 
and lad of .thefe infcriptions now under confidera- 
tion, may be to fuppofe, that the character here 
given of the former, as beneficiarius legati principa¬ 
lis , might oecafion that regard being paid to his me¬ 
mory in this funeral monument. And the latter 
might come over on feme particular oecafion, not 
here mentioned, while the legio quartadecima gemina, 
to which he belonged, was Rationed elfewhere. But 
feveral gentlemen in that neighbourhood defigning 


(i) Scotl. xxxiii. Motttim. I, Midi. 1. 
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fhortly, as I am informed, to renew their fearch in 
and near the place, where thefe infcriptions Were 
found j it is to be hoped, that fome further light 
may by that means be gained, for the clearing up 
thefe difficulties. 


XXXII. Some Obfervations upon an American 
Wafps-Nejl , Jhewn to the Royal Society : 
By Mr. Ifrael Mauduit, F.R.S. 

Read May 15, it yTR. de Reaumur diftinguifhes wafps 
‘?SS- into three claffes, from the diffe¬ 

rent fituations, in which they place their nefts; fome 
making choice of unfrequented parts of houfes, 
fome of little cavities in the earth, and others of the 
branches of trees for that purpofe. The jfirft of thefe 
is the large!!: fort, or hornet; the fecond is the com¬ 
mon fort here in England j and the lait is more fre¬ 
quent in America. 

The neft, which I now do myfelf the honour to 
Communicate to this Society, was fent me from Mary¬ 
land ; where they are found on the lower kinds of 
trees, in the thickeft parts of their woods. This is 
built upon a dogwood-tree, or the Comus mas Vir- 
ginianaj and hangs quite detached from the reft of 
the tree by an extreme branch, of little more than 
an inch circumference: which, with its fmaller di- 
vifions running through the fubftance of the neft, an- 
fwer the purpofe of pillars, to unite and fupport the 
feveral floors of the building. 


The 
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The figure is a conoid, or an acuminated oval: 
its longer diameter is twenty inches, the (horter near 
the bale' is twelve. 

It is perforated on two oppofite Tides, for the inha¬ 
bitants to enter and go out at: the upper door was 
originally iefs, but is inlarged, to give a more eafy 
view of the ftructure of the cells within. ^ 

The fhell is compofed of papers the (beets of 
which at its upper end are larger and more diftind. 
They are of an afh-colour, of different (hades, and 
(freak’d or marbled: and, being lightly laid upon 
each other, form a wall of from one and an half to 
four inches thicknefs in the feveral parts of it. 

The lax hollow manner, in which they are joined 
to each other, renders them a more effectual fecu- 
rity from rainas they attrad water in common 
with all other fubdances, made of the fame mate¬ 
rials ; and would have been more eafily foaked thro’, 
if they had been clofer compreffed together. For 
the fame reafon the apex of the cone is of the greated 
thicknefs; and the bafe is of a differ and more cel- 
lulofe texture. 

Our paper is formed of broken vegetable fibres, 
placed together without any order, juft as the water 
leaves them upon the fieve. This, to the naked eye, 
yeilds the appearance of a more regular arrangement 
of its parts; being wholly compofed of parallel ftrias, 
placed at about a line’s diftance from each other; 
with fibres going off from them, in a manner im- 
perfedly refembling the ribs and plumes of a fea¬ 
ther. The microfcope (hews very little of this re¬ 
gular arrangement; except that the ribs csnfift of a 
thicker and clofer texture; being the joinings of the 

feveral 
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fevferal breadths, in which the animal works it. In 
all other refnects it appears to be a plexus of fibres, 
very rudely platted together, and no way fuperior to 
the meaneft fort of whited-brown paper, with which 
I have compared it. 

In refpedt of ftrength it is much inferior to it j 
having nothing of that toughness, requifite to every 
other ufe of paper, except that one, for which this- is 
intended. 

Upon this Angle account the more rigid nature of 
its woody fibres is an advantage to it; as it is lefs bi¬ 
bulous than the common blotting paper, retains its 
fliffnefs better when it is wetted, and does not col- 
lapfe fo foon. 

The colour is the fame with that of oak-wood, 
and the common forts of timber, after it has been 
for three or four years expofed in the air; and ap¬ 
pears in the microfcope to be intirely owing to ex¬ 
traneous matter adhering to it: for the fibres them- 
felves are of a clear white, little differing from thole 
of wh’te paper, with this forces fcattered over them. 

It burns like paper, but with a weaker and quicker 
flame, as if a great part of its oil had been before 
exhaufted: and its fmell in burning difeovers no¬ 
thing of the pungency of volatile falts, but proves it 
to be a purely vegetable fubflance. 

Each of thefe obfervations confirms Mr. de Reau¬ 
mur’s account of its formation; it being compofed^ 
of the fibres of wood, that is in its firfi: ftage of 
decay ; when, by having been long expofed in the air 
to the action of the fun and rain, its external parts 
begin to feparate, and give thefe animals an oppor¬ 
tunity to tear off certain fmaller filaments, which 
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are then loofened 5 and which they colled together 
into a little ball; and, having moiftened it to a kind 
of pafte, fpread it out with their talons and fore-feet, 
into its prefent form. 

Hence the marbling of this paper is the neceflary 
refilt of the method of its conftrudion: for as each 
fheet confifts of a number of fafcise or breadths, 
equal to the reach of the animal, that fpreads them ; 
each of thefe fafcias will be of a different lhade, 
according to the feveral colours of the little bundles 
of fibres, colleded by fo many labourers from dif¬ 
ferent materials. 

Upon the whole, the fubftance before us is a true 
paper; but, by the exad ceconomy of nature, wrought 
to that degree of perfection only, which was neceflary 
to ferve the Angle purpofe it was intended for. Be¬ 
ing examined by the microfcope, it appears to be of 
a coarfer grain, a fhorter ffaple, and of a much loofer 
texture j and is a rare, though not a Angular inftance, 
of a natural production falling far £hort of the arti¬ 
ficial one of the fame kind. 

The infide ffrudure of thefe nefts is fo well de- 
feribed by Mr. de Reaumur, that we cannot hope to 
difeover any thing new in the opening it. 


XXXJIL 
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XXXIII. An ExtraB of a Letter [ written 
by the Magifirates of the City of Maicali, 
in Sicily, and fent from their public Office 
to Naples, concerning a late Eruption of 
Mount iEtna. Tranflated from the Ita¬ 
lian. 

Mafcali, March I2 3 1755* 

Read May 29, ✓'"X N funday the ninth of this March, 
l 75 S- about noon, Mount /Etna began to 

'caff from its mouth a great quantity of flame and 
fmoke, with a moft horrible nc^fe. At four of the 
clock on the fame day the air became totally dark, and 
covered with black clouds ; and at fix a fliower of 
flones, each of which weighed about three ounces, 
began to fall, not only all over the city of Mafcali, 
and its territory, but all over the neighbourhood. 
This fhower continued till a quarter after feven; fo . 
that by the darknefs of the air, the fall of flones, 
and the horrible eradiations of the mountain, the 
day of judgment feemed to fome to be at hand. 
After the flones had ceafed falling, there fucceeded a 
fliower of black fand, which continued all the re¬ 
mainder of the night. The next morning, which 
was monday, at eight of the clock there fprung from 
the bottom of the mountain, as it were, a river of 
water, which, in the fpace of half a quarter of an 
hour, not only overflowed to a confiderable diftance 
the ragged land, that is near the foot of the hill, but, 
upon the waters fuddenly going off, levelled all the 
xoughnefs and inequalities of the furface, and made 
Vol. 49. E e the 
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the whole a large plain of fand. A country fellow, 
who was prefent at fo ftrange a light, had the curio- 
fity to touch this water, and thereby fcalded the 
end of his fingers. The hones and fand, which re¬ 
main where-ever the inundation of the water reached, 
differ in nothing from the hones and the fand of the 
fea, and have even the fame faltnefs. This account, 
however fabulous it appears, is mofl exactly true. 
After the water had done flowing, there fprung 
from the fame opening a fmall bream of fire, which 
laffced for twenty-four hours. OnTuefday, about a 
mile below this opening, there arofe another bream 
of fire, which being in breadth about 400 feet, like 
a river, began to overflow the adjoining fields, and 
actually continues with the fame courfe, having ex¬ 
tended itfelf about two miles, and feeming to threaten 
the neighbourhood. We remain therefore in the 
greateft fear and terror, and in continual prayers. 


XXXIV. Some Account of the Charr-Fifh, as 
found in North-Wales. In a Letter from 
the Rev. Mr- Farrington, of Dinas, near 
Caernarvon, to Mr. Thomas Collinfon, of 
London. Communicated by Mr. Peter 
Collinfon, F. R. S. 

Head May 29, A"T*"\ HIS fpecies with us is called tor- 
1?55 ‘ goch, a compound of tor, the 

lower part of the belly, and goch, red ; in Englifh 
red-belly. This rednefs in the female, paler or deeper, 

according; 
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according to the feafon, refembles that of the fins of 
a roach, a fifh very common in many rivers of Eng¬ 
land, though we have none of them in this country. 
The* male is not adorned with that beautiful hue, yet 
he is finely fhaded, and marbled upon the back and 
fides with black ftreaks, upon a kind of pellucid light 
fky-coloured ground. The make is that of a trout, 
but much more elegant and delicate ; infomuch that 
the vulgar hereabouts affirm, that a charr is nothing elfe 
but a trout in high feafon. Certainly there is a very 
great likenefs, though in one refpect the charr feems 
nearly allied to the eel and the tench, in being very 
fiimy; and the cure and potting of charrs well de¬ 
pends^ very much upon cleanfing and draining them 
of this mucilaginous quality. Whether you boil, ftew, 
or fry them, they tafte like a trout, but much more 
fimple and infipid. They appear with us but at one 
feafon of the year, about the winter-folftice; their 
ftay is of a fhort continuance, as if an ad of necef- 
fity, and they were in hafle to be gone to fome 
more remote and private habitations. Three lakes 
or large pools, at the foot of Snowden, afford being 
and fubfiftence to this remarkable finny race: two of 
them (in our Gwyddhelian Language) we call Llynian 
I lanberris; ?. e. the pools or lakes of Llanberris, or 
the parifh of Llanberris. The upper pool is called 
Llyn-Ucha, and the lower one Llyn-Ifla. There is 
a communication between one and the other. About 
a fortnight in December the charrs make their ap¬ 
pearance in both; never wandering far from the 
verge of thefe lakes, or the mouths of the rivers iffuing 
from them ; but traverfe from one end to the other, 
and from fhore to fliore indifferently, or perchanca 

E e z as 
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as the wind lits, in great bodies; fo that it is a com¬ 
mon thing to take in one net twenty or thirty dozen 
at a night in this place; and not above ten or a dozen 
fifh in all at any other. Thus in winter frofts and 
rigours, they fport and play near the margins of the 
flood, and probably depofit their fpawn, and continue 
their kind; but in the fummer-heats they keep to 
the deep and center of water, abounding in mud and 
large ftones, as the fhoaler parts do with gravel: 
Providence with-holding from mankind this delicious 
morfel, when it is leaft fit to eat; for after Chriftmas 
they are feen no more till the following year. . But 
the fhortnefs of their flay in the two above-mentioned 
waters is made fome amends for by a fucceeding, 
though as fhort a feafon, in a pool in my parifh, to. 
which we give the name of Quellyn, from an an¬ 
cient family fo called, fituated hard-by; for the 
charr appears here immediately after Chriftmas 5 and 
fome, though very few indeed, are taken in the 
trout-net, even at midfummer, or rather at the two 
trout-feafons in fummer. ’Tis remarked, that the 
fifh have a larger growth one year than another: 
and laftly, I may add, that the whole number of 
charrs annually taken in the two pools of Llanberris 
does not amount to an hundred dozen. 


XXXV. 
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XXXV. A Method propofed to reftore the 
Hearing , when injured from an Objlruc- 
tion of the Tuba Euftachiana. By Mr .. 
Jonathan Wathen, Surgeon , in Devon- 

ihire-Square. 

Read May 29, ir if THatever obftru&s that paffage' 
^ 55 - yy leading from the ear into the 
nofe, called tuba Euftachiana, fo as to hinder the 
ingrefs of the air through it into the cavity of the 
tympanum, is, I believe, univerfally efteemed de- 
ftrudtive to the fenfe of hearing, Hippocrates ob- 
ferved, that in a quinfey of the fauces, the patient 
became deaf, by its comprefling and doling up this 
tube (a). Many practical writers aftert the fame to 
have happened from adjacent ulcers, &c. (b)'- y and 
I have known a fwelled tonlil occafion deafnefs. 

This canal opens into the lateral and anterior part 1 
of the cavity of the tympanum; is fo lhaped that 
it find decreafes, as it defcends towards the pofterior 
part of the nofe, becoming very narrow; then fud- 
denly diverging, is much enlarged, opening into the' 


(a) Coac. 11. n. 35. 

(b) Haller in Boerhav. de auditu, p. 380, and 416. Tulpius* 
1 . n, 35. a tumore palati. Valfalva, cap. v. pag. 90. a polypo. & 
ulcere (viz. a certain yeoman had an ulcef above the uvula, orv 
the left fide, which communicated with, and corroded part of, the 
orifice of the left tuba euftachiana 5 which, when he flopp’d* 
with a tent dipped in medicine, he immediately loft his hearing in 
that ear, but recovered it as foon as the tent was taken out)'. 

gofterior 
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jsofterior part of the nofe by an elliptic orifice, a little 
prominent, turning inwards and forward, placed la¬ 
terally, and juft above the velum pendulum palatb 
This canal then is compofed of two diftinct cones, 
the extremities of which unite together, but their 
bafes diverge differently: it is likewife lined with a 
porous membrane, full of criptas and mucous cells, 
continued from and like to the membrane of the 
nares (c). 

When therefore we confider the ftru&ure of the 
euflachian tube, and its free communication with the 
atmofphere, we may reafonably fuppofe it fubjed to 
inflammation of its membrane, and concretion of its 
mucus, from cold, &c. like the external meatus 3 and 
although its mucus is of a very different nature, it 
is neverthelefs liable to infpiffate by heat, when its 
thinner parts are exhaled *. 

And from the form of this paffage we may eafily 
conceive, that an obfrrudion, pretty far advanced, is 
not to le removed without difficulty, and that in 
proportion, as it is more or lefs complete, the hear¬ 
ing will be more or lefs injured. Why then may not 
this be fufpeded, as fometimes the caufe of deaf- 
nefs ? Perhaps it is not unfrequently fo: e. g. When 


(c) Haller in Boerh. de Auditu, pag. 378. Not. e Phyfiolo^ia, 
Haller, de Auditu, §. 485* Valfaiva, cap* 2. pag. 32. idem Jig. 
XIV. 

* Morganni and others tell us, that they constantly find the 
cavity of the tympanum in infants always much clogged with 
mucus j and Mr. Douglas has often obferved the fame in adults, 
and is of opinion that it is concomitant with an obftru&ed tube in 
general, and that the injection is equally as effectual as if the tube 
only was obftrufled, 


a pa- 
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a patient is fomewhat deaf from cold, and the outer 
ear has been examined, and found clear of harden’d 
wax, &c. it is neverthelefs not uncommon to find 
himfelf fuddenly relieved by a great noife in his 
ear (d). This is probably owing to the breaking 
away of the congealed mucus, and the inflantaneous 
rufhing of the air into the tympanum; fo that when 
this diforder is but flight and recent, nature feems 
frequently to relieve herfelf; but when more con¬ 
firmed, her efforts are ineffectual for its removal. 

Thefe confiderations inclined me ftrongly to think, 
the hearing might fuffer from that caufe, and I was 
much confirmed herein by the following very re¬ 
markable cafe. 

Richard Evans, aged thirty-five, was exceeding 
deaf in both his ears, and no vifible diforder in the 
external meatus. It arofe from cold, and had fub- 
fiffed feveral years, during which time no art or 
means whatfoever, could procure him the leaft relief. 
In Auguft laft he died of the fmall-pox, at the hof- 
pital in Cold-bath fields. I took that opportunity to 
examine the euftachian tube of each ear, and found 
them both fluffed quite full of congealed mucus, 
which was obferved by two gentlemen of the pro- 
fefiion prefent. This was the only vifible caufe of 
his deafnefs, the other parts appearing in their natu¬ 
ral flate. 

As all thefe concurring circumftances ftrengthened 
me in my opinion, they likewife incited me to make 
trial of an operation that was feme time ago propofedl 


(.d} Hallet in. Boerhaav. de Audita, pag. 381. not. g. 
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to the Academy of Sciences, by Monfieur Guyot; 
but the author having never pra&ifed it, he wanted 
the recommendation of fads to fupport and enforce 
it; it was therefore rejeded by them as impradi- 
cabie (d). 

I £rft introduced my probe, a little bent at the 
end, through the nofe, into the tubes of feveral dead 
fubjeds; and, having thereby acquired a facility, I 
did the fame on a perfon that was very deaf, and on 
whom all other means had proved ineffectual; no 
fooner had I withdrawn the probe, than he faid, he 
could hear much better. This fuccefs excited my 
further endeavours, fo that I had pipes of different 
lizes adapted to a fyringe, and have fince injeded the 
meatus internus in the following manner, with fuc- 
eefs. 

The pipe is made of filver, about the fize and 
length of a common probe, and a little bent at the 
end : this being fixed to an ivory fyringe, full of li¬ 
quor (viz. a little mel rofarum in warm water), 
muff be introduced between the ala and feptum of 
the nofe, with its convexity towards the upper part 


(d) Hift. del’Acad. 1724. pag. 53. Befides,. Monfieur Guyot 
propofed doing it by the mouth, which is quite impoffible, as evi¬ 
dently appears to any one that will give himfelf the trouble to ex¬ 
amine into it. Convinced of this, Monfieur Petit (who has lately 
pubiifhed a new edition of Palphin’s anatomy) propofed, and that 
learned and Ikilful anatomift Mr. John Douglas firft.demonftratcd 
the poffibility of, palfing the probe, &c. through the nofe into the 
euftachian tube : and this he has conftantly fhewn to thofe who 
have attended his public leftures; and to him I freely acknowlege 
.myfelf indebted for the hint, by which I was incited to make trial 
on,the living, of an operation of fo much importance to mankind. 

of 
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of the aperture of the nares; and thus continued 
backwards, and a little downwards, till it comes near 
the elliptic orifice; then its convexity is turned to¬ 
ward the feptum, by which the inflected extremity 
enters the tuba euftachiana with eafe : the liquor is 
then impelled through it into the tube, by which 
the fordes, if any, being diluted, is wafhed out, and 
regurgitates through the nofe, or mouth, or both, 
with the injection; and, if the quantity be large, may 
be feen. 

November 3, 1754. M-S-about forty years 

of age, being troubled with a very considerable 
deafnefs, fo that £he could not hear any thing faid at 
a common diftance, except the voice was very loud 
and fhrill ; people were therefore obliged to fpeak 
into her ears. This rendered her incapable of fer- 
vice ; fo that her miflrefs refolved to difmifs her: 
it was of two years continuance, but growing much 
worfe of late, and originally caufed by cold, I fy~ 
ringed her outward ears firft of all, without the leaf: 
benefit; but as foon as the internal meatus was in¬ 
jected, {he inftantly affirmed, that fire heard much 
better; and by repeating it for two or three days, fhe 
heard, and continues to hear, almofi as well as any 
body, and remains in her place. 

November 17, 1774- ®-L- a S e( ^ fifty's a P" 

plied to me for relief of a deafnefs in both ears, that 
had iubfifted for a year and an half, and was the ef¬ 
fect of a cold: he could not hear what was faid, 
without a moft violent exertion of the voice, and 
applying one’s mouth clofe to his ear; nor could I 
make him hear at all; fo that I was obliged to con- 
verfe with him by means of a perfon that had a more 
loud and fhrill voice. Having fyringed his outward 
Vol. 45?. F f ears 
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ears without any fuccefs, the next day I injedted the 
tube on one fide, and wafted away a very confider- 
abie quantity of congealed mucus, in little c.o's of a 
blackift colour and putrid fmell, regurgitating with 
the liquor through his mouth, he immediately heard 
what was laid by lorne perfons talking in another 
part of the room. The morning following I did 
the other ear, and with the fame fuccefs; and by 
repeating the operation for two or three times in as 
many fuccefiive days, he can now hear a common 
converfation > and, if near, diftinguilh what is faid, 
though- the voice be very foft and low, but cannot 
bear founds at a great distance. 

November 18, 175-4, L- threefcore years of 

age, having been exceeding deaf for thirty years, 
defired to have this operation performed on one of 
his ears. I fir# injedted the external ear of the right 
fide, and extracted a large plug of infpifiated wax ; 
but this did not relieve him in the leaft. The next 
day I fyringed the tuba eultachiana of the fame fidej 
he could then diftindtly hear the ticking of his watch, 
applied clofe to his ear, which he could not do be¬ 
fore nor fince: his deafnefs returned again in the 
evening: I repeated the operation two mornings 
more, whole effedts were exadlly the fame as the 
firft. 

November 20, 175-4, E-H- had been fo 

exceeding deaf (from a cold) for fix years, that fte 
was incapable of any kind of employ whatever. I 
tried this operation, and continued its ufe, every 
other day for a fortnight. The benefit that fte re¬ 
ceived, though not equal to the fecond cafe, is never- 
thelefs fo great, that fte can now wait at table, hear 
what is faid pretty well, though not fpoke diredtly 

to 
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to her, and is become very ufeful in the family where 
fhe lives. This is the more extraordinary, as her ex¬ 
ternal ears have a continual fpafmodical motion, 
which indicates a difordered date of the nerves of 
her ears. 

November 30, 1754, A—— aged twenty-feven, 
deaf in both ears, from cold, and of two years Hand¬ 
ing, one much worfe than the other, I began with 
the deafeft, and extracted much wax, &c. from the 
external meatus, without the leaft benefit; but on 
fyringing the tube of that ear, fhe received fo much 
relief that fhe can hear confiderably better with it 
than the other. I then inje&ed the other ear, on 
which it produced no alteration at all, though repeated 
feveral times. 

February 1,1755, A-A—- deaf to the greateft 

degree imaginable, could underhand only one parti¬ 
cular perfon, whofe voice, or rather phyfiognomy, he 
had long been ufed to. He had been thus for eigh¬ 
teen years, and was fuddenly feized, or as it were 
flruck, with this diforder, together with an affednon 
of his eyes, which prefented a variety of colours con¬ 
tinually floating before them, to the great detriment 
of his fight; and this, together with his deafnefs, has 
continued, with very littie alteration, till the latter- 
end of January laft, about which time I fyringed his 
euftachian tubes, by which he inflantly heard his 
own voice, which he could not in the leaf!: before. 
I repeated the operation for three or four times, at a 
day or two diftance from each other. He foon 
perceived a remarkable alteration for the better, to¬ 
gether with this peculiar circumflance, that if fpoke 
to as loud as was before necefiary, the found irri¬ 
tated his ear, caufing a very painful titillation, or (as 

F f 2 he 
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he hlmfelf termed it) a fcratching in his ear. The 
lame thing happened when he fpoke, nor could 
he diftinguiih what himfelf or others faid, ex¬ 
cept the voice was many degrees fofter than he had 
lono- been ufed to: he can now hear a middle-ton’d 
voice, and converfe with others very tolerably, if 
the room be quiet, and free from noife. He formerly 
taught the learned languages, by which he acquired 
three hundred pounds ; all which he has fpent in 
fruitlefs endeavours to regain his hearing. He has 
been twice deeply falivated, and his head profufely 
fweated for a long time together, and has undergone 
feveral phyfical courfes; but nothing ever procured 
him the leaf help, till this operation was ufed;. and 
it is remarkable, that the diforder of his eyes difap- 
pear’d after the fecond time his ears had been injedted. 
Thus five out of the fix cafes received more or lefs 
benefit from the operation ; without which they muft 
probably have ever remained as they were, hopelefs, 
and deftitute of help. 

I have endeavoured to afcertain the fymptoms 
that indicate an obftruded tube, but have not been 
able to do it with any degree of certainty; nor can 
I fee the great utility of it, could it be done; for the 
only diforders of the ear, that at prefent admit of 
chirurgical helps, are thofe of the external meatus, 
ulcerated and fwell’d tonfils, fife, all of which are 
generally vifible; and when they are not the caufe 
of deafnefs, little or nothing is ever attempted, the 
patient being left to fhift for himfelf. But now 
another probable chance at leaf: is given to the un¬ 
happy fuiferer, and being the only one (e. g. the 
others either improper, or tried before without fuc- 
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cefs), may be made ufe of without delay, or attend¬ 
ance to corroborating fymptoms, at lead: till they 
render themfelves more conspicuous and certain than 
I have hitherto been able to find them : and as the 
operation is not at all dangerous, it neither has, nor 
will, I believe, be thought painful by thofe who de¬ 
fire to recover their hearing. 

Explanation of the References in Plate VI. 

A , The cavity of the cranium, containing the cere¬ 
bri-m. 

B, Procefs of the dura mater, called tentorium. 

C, Cavity containing the cerebellum. 

D, Pofterior procefs of the dura mater. 

E, Tranfverfe fpinous procefs of the fphenoid bone. 

F, Orbiter procefs of the frontal bone. 

G y Frontal finus. 

H, Body of the fphenoid bone. 

7, Spongious fubftance of its body. 

K, Holes in the fphenoid bone, through which the 
gd, 4 th, fth, and 6 th pair of nerves pafs out of 
the cranium. 

L , Sphenoidal finus. 

M , Sella turcica, in which may be feen 
N y The glandula pituitaria. 

O, Cribriform lamella of the ethmoid bone. 

P, Cellulas ethmoideae. 

Os fpongiofum fuperius. 

P, Os fpongiofum inferius; by its concave furface a 
groove is form’d which ferves as a director to the 
pipe of the fyringe, in its courfe to the tuba eufla- 
chiana. 

(S', Palatine 
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S. Palatine procefs of the os maxillare, whofe upper 
^ furface is ftridly a horizontal plane, and not con¬ 
vex, from behind forward, as is always, tho’ very 
unjuftly, painted. 

T, The orifice of the tuba euftachiana, whofe pof- 
terior edge 

V 3 is cartilaginous and prominent, forming a refin¬ 
ance to the extremity of the inftrument, when 
pufh’d againft it. 

W 3 The upper and lateral part of the fauces. 

Velum pendulum palati. 

T, Part of the foramen magnum occipitis. 

Z, The infleded extremity of the fyringe in the ori¬ 
fice of the tuba euftachiana. 


XXXVI. 'Tentamen Chemicum de Calcis viva, 
ABione in Sale?n volatilem alcalinum. 
AuBore Johanne Alberto Schloffer, Ultra- 
jedtino, D. 

Read June 5, T^Oftquam chemicorum folertia falium 
I75S ' wl alcalinorum volatilium in genere om¬ 
nium, e quacunque re art is vel naturae viribus pro- 
dudorum, veras dotes atque charaderes invenerat, 
conftitit, falia haecce diverfo nomine a corpore, unde 
feparata fuerant, petito, infignita, et ab impends _ ad 
hsec ufque tempera baud raro pro diverfis habita, 
quoties probe depurata fuit, omnia eifaem pnocife 
gaudere dofibus, nullamque amplius inter fe admit- 
tere differentiam. Aft fimul artis chemicas feduli 
obfervarunt, ealeem (ut aiunt) vivam fali huic volatili 

alcalino 
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alcalino miftam, ilium fic mutare, ut dum dotes ge¬ 
neris alcalini volatilis quafdam fervet, plures amittat, 
quarum jadtura neceffitatem prabuit, fic mutatum 
falem a vero fale alcalino volatili diftinguere et fpeci- 
fico nomine defignare, quod a variis varium datum 
fait: exemplo fit nomen fpiricus ignei ab immortali 
Boerhaavio datum, dum igneam vim nefcio quan- 
dam e cake viva fali ipfi communicari credidit. 
Qjam autem hasc denominatio, fi igneas q iafi dotes 
hujus fic a cake viva mutati falis refpiciamus, minus 
impropria videtur, me eadem in fequentibus ufuruin 
fore moneo. 

Ipfius calcis vivse origo, dotes, veraque natura, fat 
diu in obfcuro latuere; et quamvis celeberrimus ifof- 
mannus plurimas cjus dotes primus omnium expe- 
rimentis rite defcriptas nobis reliquerit, mhi.ommus 
quoad veram ejus naturam, agendique modum in fixa 
volatiliaque falia alcalina, experiments vel et hypo- 
thefibus fuis in infignes errores in ductus fuifife vide- 
tur (a ); “ volatile quippe, penetrans, fubtiie et igneas 
“ quafi naturas (ut ait) principium calci vivas tri- 
{ f buit, illamque aqua foiutam totam evaporate, ne 
11 particula quidem fixae materias relidta,' 1 auda&er 
afiirmat; dum indubitata infra citandorum illuftrium 
in arte virorum experimenta afifertis hifce falfius nihil 
haberi poffe demonftrant. ' Mtgnus imo (b) Boer- 
haavius, qui in fcriptis fuis chemicis quidquid fuo 
tempore veritatis notam acquifiverat optimam in for- 


(a) Vide Hofmanni Objervat. pbyfico-chymic. lib. ii. obf. x. & xi. 

(b ) Boerbaavii Cbemia , tom. 2 . pag 65, et in toto proceflu. 


97 * 
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mam redegit, quum fingularem calcis vivae in alcalina 
fixa aeque ac volatilia falia virtutem, quam explicare 
nefcibat, igni attribuit, et igneam inde vocat, fupra- 
citata Hofmanni au&oritate potius, quam propria fua 
ufus fuifle, et ipfum quidem nomen fpiritus ignei 
fic ab eo derivable videtur. Illuftris certe Hofman- 
nus primus inter chemicos fuit, eratque tunc tempo- 
ris unicus, qui veras dotes atque charaderes fpiritus 
ignei per experimenta ftabiliverat, omnefque ita enu- 
meraverat, ut quibus et quantum cum vero fale vola- 
tili alcalino conveniat, vel ab eo differat, optime de- 
fcripferit; fed falfae fuse hypothefi, quam de natnra 
calcis vivae conceperat, tantopere indulfit, ut experi¬ 
menta negligens, fpiritus ignei or turn et indolem per 
earn explicari debere non dubitaverit. Poll Hofman- 
num et Boerhaavium vero a celeberrimis Europe 
chemicis recentioribus (c), Pott, Duhamel (d), Mac- 
quer, Malouin, et hoc in regno ab (e) Alftono, 

Whyttioque 


(^) Pott, Litbogeognofia , Parifiis Gallice edita, A 0 1753* tom I# 
pag. ix. ufque ad pag. 50. 

Id) Trium horum infignium inter Gallos chemicorum experi¬ 
menta aftis Academia? RegiaeScientiarumParifinae inferta pioftant; 
fed videri poterunt Commentarii de rebus in jdent la nalurali et me* 
dicina gefiis (Lipjia qui eduntur ). Velum. 2di partib 2da?, pag. 204. 
ad 207. et ibidem a pag. 229. ad 232.— Ut ct Macquer Element 
dtCheme , tom. 1+ pag. 66. et tom. 3. pag. 547. 

(e) Celebrium virorum Alfioni , Wbyttiiquc Dijjertationes medico - 
chemica de calcis vivee natura , ufuque fummo lithardriptico , ambas 
in quinto volumine A&orum Edinburgenftunrreperiuntur; fed rm- 
perrime, ob lites quafdam inter erudites hofee viros ortas* novam 
quifque fuae dillertationis dedit editionem, ubi in additis notulis 
acriter difputant, ultum praecipitatus e mifcela falls alcalini fixi 
atque aquae calcis vivae pulvis originem fqam fali> cakive debeat ? 
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Whyttioque inftituta ad determinandam calcis vivse 
veram indolem pulcherrima numerofaque experi- 
menta mirum quantum luminis fcientiae chemicae at- 
tulerunt, vixque ullum reliqu erehiatum. Non ig- 
noro equidem quse prsefertim de falium quorundam 
diverforum in calce viva prasfentia adhucdum difpu- 
tantur: fed quicunque mecum fine prasjudiciis om¬ 
nium, quos fupra nominavi, audoruin experimenta 
perluftraverit, et inter fe contulerit, vix concludere 
dubitabit j “ Calcem vivam eife veram iimplicem 

terram alcalinam, ignis vi ad fummam puritatem 
“ dedudam ; hincque falia e calce viva extrada non 
«« ad ejus compagem proprie pertinuifle, fed ab at- 
« tradis ex atmofphsera variis acidis cum calce viva 
(c ut vera terra alcalina unitis, ortum fuum duxifle ; 
« atque ideo, aquam calcis vivas puriffimam fortifli- 
“ mamque meram effe faturatiffimam terras hujus 
“ alcalinae folutionem Illuftris praefertim Pottius 
legatur in opere citato; quod fi quidam e citatis auc- 
toribus legiffent, aliter et forte melius in fuis experi¬ 
ments procefliffent. 

Calcis vivas autem fingularem in falem alcalinum 
volatilem virtutem, qua fpiritus igneus Boerhaavii 
generatur, ingeniofus Duhamelius (quantum novi) 
primus omnium, et hucufque folus, ex arte chemica 


Suas quifque profert rationes, fed utinam plures a folis experimen- 
ds petitas protuliflent! Quaeftionem certe hancce (quam minima 
parvo illorum experimenter um numero diremtam credo) e medio 
fublatam fuifle, omnes proculdubio laetaffent chemici, fimulque 
adHo calcis vivae in alcali volatile facilioris forte xeddita fuiflet ex- 
plicationis. Sed qtiaenam* quaefo, eft neceffitas ortum ejus pulveris 
c folo fale, folave calce repetere ? cur partim falinse partim cal- 
carese originis efle non pofFet ? 

G g indagare. 
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iadagare, riteque demonftrare tentavit, et pul chris 
experimentis detexit, falia alcalina volatilia, quoties 
ope falis alcalini fixi vel purse crette e Tale ammoniaco 
parantur, Temper quandam ipfius alcali fixi cretaeve 
partem fibi unite et in Tublime Tecum ducerej dum 
e contra quoties calx viva ex eadem creta parata ad- 
hibetur, non modo nihil calcarei Tali volatili al'calino 
iungi, Ted etiam Tublimationem Tpiritus ignei, nifi ad- 
fit aqua, nunquam fieri pofie obfervabat. Multum 
porro doftus- ille vir defodavit, ut probe difcerneret 
modum gradufque unionis, quse alcali fixi cretaeve 
particulas Tale volatili abreptas ipfi Tali jungit. Sed 
nullo artificio, quamvis innumera tentaverit ingenio- 
fifiima, eas integre Teparare potuit: hinc concretam 
■Tabs alcalini volatilis formam inde pendere putat j 
tandem ulterioribus tentaminibus invenit calcem vi- 
vam puram repetita Tabs alcalini volatilis admiftione 
et deftillatione pinguedinem quandam contrahere, at- 
que Tpiritus ignei parvam copiam de mulfca calce 
viva fic pingui reddita deftillatam aliquid Talini con- 
creti recuperafie: unde concludit, calcem vivam, dum 
alcalino Tali volatili concreto jungitur, particulas ejus 
oleoTo pingues ab aliis Talem conftituentibus particulis 
Teparare, fibique unire, indeque Tpiritus ignei originem 
doteTque pendere (a). 

Sed eruditus PietTchius, poftquam in initio fuse diT- 
Tertationis (£), pluribus novis plane experiraentis ve- 
* " ram 

(a) Haec aliquc fmgularia plane cum ipfis Mbits ammofiiacis at 
celeberrium Duhamelio mftituta experjmenta legi poterunt in Aftis 
Academics rtgta Scitntiarum Parifma i Anni 1735. pag, 106. 414* 
et 483. 

(&) Vidcatar pulcherrima Pietfchii Differtatio rChemiea denltri 
gtneratione , A 9 1750. Berolfni edits, powc^am ea premium ab 

V ol. 49*. Academia 
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ram nitri murarii indolem, dotefque defcripferat, 
pag. 19. dicit: “ Inftillando fpiritum falis armoniaci 
“ nitri murarii lixivio, nubecule orientur, et poll 
<c perfedtam quietem, fubtilis terra atroflava ad fun- 
dum valis fecedet: mediante hacce terra, fal vo- 
« latilis, qUem calx viva deftruxit, corporeus reddi 
« poterit." Hoc vero phenomenon, eque ac fimi- 
lis plane precipitatio, quam ab alcali fixi folutione 
nitri murarii lixivio admifta, contingere obfervaverat, 
magnam dabat doftiffimo viro difficultatem, dum 
rem ex ipfius nitri murarii textura et compolitione 
eruere voluit; que mihi non nib ex ipfiffima fuper- 
flua bafis calcaree copia in lixivio falino foluta, et 
aquam calcis conftituente, petenda videtur. Id vero, 
dum hec Pietfchii verba legerem quad fubolfaciens, 
percepi fimul genus experimentorum a Pietfchio hie 
indicatum (fi nempe loco lixivii nitri murarii puram 
calcis vive aquam adhiberem) novum non modo 
fore tanquam a Duhamelio plane negledtum, fed et 
maximi forte momenti. Ex fupra laudatis enim Al- 
iloni Whyttiique opufeulis neminem hodie latet 
quantum humani generis interfit probe peripedtos 
habere eftedtus, modumque agendi verum calcis vivse 
alcalinis falibus applicate, quippe fine quibus egre- 
gia illius virtus lithontriptica a viris hifee celebCrri- 


Academia regia Scientiarum Berolinenfi juftiffirne reportaverat: 
ille quippe vera acidum nitri conftituentia principia illud artis opc 
pararido, non tantum demonftrat, fed, quod fummam totius Eu- 
ropae meretur attentionem, artificialem hujufee acidi Ipfiufque veri. 
nitri confe&ionem antea plane incognitam facilem adeo effe docuit, 
ut hodie Regis Borufficijuffu, muris hunc in finem, juxta Piet- 
fchii principia, per totum fere regnum ejctru&is, magna copia pare* 
tur, 

G g 2 


mis 
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mis tanto labore atque ftudio in hominum ineftima- 
bile bonum ftabilita, nullo modo intelligi et multo 
minus explicari poifet, fimulque per analogiam vel 
aliter a priori plura fimilem effedum poffidentia re¬ 
media difficulter detegerentur. Credidi igitur pauca 
fequentia experimentula, indeque rite dedudas veri- 
tates, aliquid ad promovendum noftrum de hac re in- 
teliedum polfe contribuere; et dum mentio, quam 
ab (a) Alftono fadam vidi, de prsecipitatione qua- 
dam ab eo in mifcela fpiritus cornu cervi cum aqua 
calcis obfervata, quam dum explicare non potuerat, 
uti omnes ingenues decet viros, ulterioris examinis 
caufa chemicis propofuit, me quotidie de hifee co- 
gitantem ulterius inftigaret, dodiffimus vir dominus 
Lucas, medicinae dodor, quique chemiam fumma 
laude et labore nunc hie Londini publice docet, ex 
integerrima fua amicitia, verus mihi audor fuit tenta- 
mina, quae animo volvens ipfi proponebam, ilatim in- 
ibtuendi, inftrudiffimi fui laboratorii cheniici ufum 
dum peregrinanti mihi concefiit non modo, fed et 
peritia fua veraque eruditione chemica omnem, quam 
defiderare potueram, opem tulit. 

Sect. i. 

Unius drachmae falis alealini volatilis e fale ammo- 
niaco per alcali fixum parati concreti puriffimique in 
aquae pluviae deftillatae pauxillo folutionem confeci, 
eamque extemplo capaciori nitido vail vitreo immifi, 
ac ftatim duodecim uncias aquae calcis vivae (e lapi- 


(a) Pagina mihi 21. Diflertationis fuse fupra citatse, edit, no- 
71 IF. 

dibits 
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dibus paratae) puriflimae fortiflimaeque ipfo momenta* 
quo adhiberetur, filtratione a cruftulis fuis, q as 
dum fupra calcem ftetit, contraxerat, liberate fuper- 
fudi, Tuncque videre mihi l'cuit excolores pellu- 
cidiflimofque hofce liquores, eodem, quo fefe teti- 
gere tempore, ladeam levem contraxifle opacitatem 
fenfim magis audam, donee integrum probe mixto- 
rum volumen ladis inftar albefceret, quando quoque 
odor volatilis alcalini falls multo acrior fadus fuilTe 
videbatur. Obturato tunc vafis ore poll breve tern- 
pus minutos vaide fiocculos numerofiffimos undique 
natantes obfervabam, qui non nifi lente ad fundum 
lateraque vafis fecedebant; prout vero fecefiere, lade a 
liquoris periit opacitas, priftinaque rediit excolor 
pelluciditas. Turn de novo duodecim ejufdam aquae 
calcis uncias eidem vafi eodemque modo mftillavi, 
ac eadem perfecte phaenomena contigifle vidi. Uno 
verbo novam toties aquae calcis (notatam femper) 
affudi copiam, donee nulla amplius coloris vel pel- 
luciditatis oriretur mutatio, curam gerens debits qua- 
libet vice miftis liquidis concedendae quietis, ante- 
quam novas aquae calcis guttulas ad explorandum 
adderem; ficque ad plane perficiendam hac methodo 
prscipitationem illam, quinquaginta quatuor aquae 
calcis uncias adhibui, ultimaeque, quas addidi, quam- 
vis vaide levem, vifibilem tamen adhuc quandam 
coloris inducebant mutationem : aft completo, quem 
dixi numero, liquoris illius guttula unciis aliquot aquae 
calcis inftillata, vel vice verfa aquae calcis guttula 
toti hujus liquoris immerfa volumini, null am ne 
vel minimam ladefcentise, &c. notam praebebat. 
Quibus peradis forti vafis concuflione fiocculos, 
qui ad fundum lateraque vafis in omni pundo fecef- 

3 ferant, 
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ferant, inde dimovere conatus fui, fed frufira; magna 
q U jppe eorum copia undique flrmiter nexa reman" 
dt, adeo ut parvo bacillo ligneo omnem vafis inter¬ 
im fuperficiem ab iis quantum potui liberare de- 
buerim ; tuncque fine mora omnem hunc liquorem 
cum cun&is hifce flocculis cono chartaceo puro 
ficcoque (cujus pondus notaveram), in loco minime 
pulverulento infudi, et toties tranfcolare fecij donee 
omnibus flocculis intra conum colledtis, liquor to- 
tus quantus pellucidus tranfierat, qui tunc fequentia 
prsbuit phenomena. 

Sect. z . 

i. Saporem habebat blandum, quique ne vel mi¬ 
nimum falini indicium dabat guflui, fed debiliflime 
potius calcis aquam indicabat. 

. 2. Odore gaudebat fpiritus ignei acerrimo. 

3. Syrupo violarum mixtus vix ullam viriditatem 
ipfi conciliavit. 

4. Cum acidi vitriolici puri fortiflimique parce di- 
“luti guttula fere nullam effervefeentiae notam dabat. 

5. Nullufque in eo fiebat vifibilis ab alcalini fixi 
falis folutione effe&us. 

6 . Retortulae vitres nitidas immiflus, et appenfo 
excipulo, rimifque rite luto obfignatis, leni calore inde, 
deftillatus in omni pundo colli retorts laterumque 
excipuli guttas aqueas roridas oriri, nullibi vero Arias 
formari vidi, neque vel minimum concreti falis ullibi 
mibi veAigium apparuit. 

7. Colle&us ab ilia deflillatione in excipulo liquor 
acerrimo fuo urente quail fpiritus ignei odore nares 
violenter feriebat; et acido vitrioli optimo diluto- 
que placidifiime fefe commifcuiC 

8. la 
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8. In retortula vero refiduum poll delHHationem 
hancce liquidum 

a. Leviter flavefcentem contraxerat colorem: 

h, Odorem fpiritus ignei fed debiliffimum ad- 
huc fervaverat: 

c. Priftinumque debilem aquae calcis faporem. 

d. Immifla vero falis alcalini volatilis concretl 
•parca copia nulla lactefcentia vel prascipitatio 
fecuta fuit, fed fal aeque ac in fimplici aqua 
limpide dilfolvebatur. 

e. Nulla quamvis cuticula, cryftallulae, pulvifve, 

ad ejus fuperficiem, vel retortae fundum late- 
rave apparuerint, tres ejus uncias e vafcul®. 
vitreo amplo evaporare feci; neque tunc vel 
minimam vidi cuticulam, crillallulafve: hinc 
ad perfe&am ufque ficcitatem evaporationem 
ejus protraxi, qua nihil praeter tenuiffimam 
fulvo grifei coloris cruftulam ad folum vaf- 
culi fundum confecutus fui, quae vero omne 
examen tenuitate fua effugiebat. 

Sect. 3. 

1. Conus chartaceus, qui omni tranfmiffo liquore 
folos fupra defcriptos flocculosretinuerat, probe caute- 
que iterum exiiccatus drachmas duas tredecimque 
grana ponderabat, dum antequam liltrationi adhibe- 
retur, pondus unius drachmae et feptem granorum 
fuerat.. 

2. Sicciffimi nunc horum flocculorum* pulveris* 
(qui tenuis atque leviffimus erat) colorem plane ni- 
veum deprehendi. 

Saporem offendi nullum, neque ullum odorem.. 

4- Alcalis 
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4. Alcali fixi faturatiffima folutio pulveris hujus 
fcantillo fuperfiula nullum effcdtum fenlibilem exci— 

"" V ^’ Quamvis dilutum acidum vitrioli pulverem 
hunc magno impetu aggreditur, atqne parte quadam 
folvit j folutum vero fale fixo alcalino addito prsci- 
pitem denuo dat. 

6 . Pulvifculi hujufce drachma integra parvo nlti- 
doque crucibulo fuit immiffa, et a4 perfedtam igni- 
tionem gradatim audio igne dedudta, pulveris tamen 
formam retinuit, et ftatim ac leviter refrigeratus fuit: 
ad ftateram quum exploraretur, fere fexdecim grana 
fui ponderis amififfe patuit, guftumque acquifiverat, 
verum ilium calcis (vivse didtas), qui quad igneus 
videtur: imo fimplex deftillata aqua pluvia paucis 
ejus lie calcfnati pulveris granis alfufa citiffima in ve- 
ram aquam calcis viva: mutata fuit docente fapore, 
illiufque in additum falem alcalinum volatilem ef- 
fedtu prsecipitatorio. 

7. Ejufdem puri pulveris fcrupulus unus intra par- 
vum nitidamque retortulam vitream igne per gradus 
ad fummum ufque dedudto, quamvis diutiftime uftu- 
latus fuerit, una alterave aqueae humiditatis rorida 
excepta guttula, nihil vifui vel odori percipiendu m 
prasbuit; neque pulvis ille habitum fuum hoc in ex- 
perimento ullo modo vel refpedtu mutalfe vifus fuit. 

8. Illius iterum pulveris licci purique fcrupulum 
integrum dimidis unciae aqua? limpliciis deftillata?, 
(qusque cum aqua calcis vivae optima nullam facie- 
bat la&efcentiam) immili, et lie intra vafculum pu- 
rum claufum probe calefeci, repetitis vicibus pul¬ 
verem valis concuffione cum aqua commifeendo ; qu.i- 
bus fadis daufum vafculum per 24 boras in quie- 

tum 
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turn locum repofui, poftea vero illam prudenter dc. 
pulvere decantavi, et 

a. Saporem ac odorcm ejus immutatos depre- 
hendi. 

h. Mixta cum aqua calcis vivas fortiflima nullam 
otrtnino ladtefcentias prsecipitationifve prse- 
buit notam. 

c. Acido vitrioli diluto mixta minima ebullitio- 

nis notula non apparuit. 

d. Syrupi violarum colorem nullatenus mutare 

valuit. 

9. Spiritus ignei optimi (poftquam rite paratus 
.fuerat de nova calce viva redtificati) dimidiam un- 
ciam retortula: vitreae, cui pulveris noftri drachma 
immiffa fuerat, infudi, et appenfo vitreo puroque ex- 
cipulo rimis probe luto obfignatis, lenem primo calo- 
rem digeftorium applicui; tandem vero omnem fpi- 
ritum in vas excipiens deftillare feci: deftillatio pro 
maxima parte guttarum roridarum forma proceffit, 
paucis hinc inde apparentibus ftriis, neque ullas 
cryftallinae particular fub deftillatione apparuere, fed 
interrupta fere media deftillatione refrigeratoque plane 
apparatu, hinc inde parvas ad recipients vafis re- 
tortaeque colli latera ac in liquorum fuperficie cry- 
ftallos obfervavi. 

2. Spiritus poftquam omnis in excipulum tranfi- 
erat, foluto apparatu, non adeo acrem urentemve quam 
antea fpiravit odorem. 

3. Acido vitrioli parvum diluto cum mifcebatur, 
ftrepitum, qui a fpiritu igneo fieri folet, fere nullum 
excitavit, fed fatis vifibilem quamvis levem ebulli- 

Vol. 49, H h tionem 
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tionem prseftitit, odoremque exha lantern percepi om- 
nmo fimilem illi, qui fale volarili alcalino vero et 
acido vitrioli ad confe&ionem falls fecreti Glauber! 
mixtis oriri folet. 

4. Aqua calcis viva; optima huic liquor! inftillata 
eonfpicuam valde la&efcentiam atque prsecipita- 
tionem praeftitit, quamvis non adeo fortem, ac verus 
purufque fal alcalinus volatilis feciflet. 

<j. Acido falis marini liquori eidem admifto, levis 
orta fuit ebullitio, et prudenter evaporata hac mifcela 
parvas paucas accepi criftallos, fpiculata fua tenuitate 
eas falls ammoniaci probe referentes, atque ftatim 
ac alcalini fixi falis folutio eis fuperfundebatur, verum 
fali s alcalini volatilis odorem exhalantes. 

6. Refiduus intra retortam haerens pulvis fubti- 
lifficaus undique lateribus ebulliendo fic afperfus fue- 
rat, ut fine infigni ja&ura inde feparari ac coiligi non 
potuifiet: hinc pondus ejus non examinavi, aft moles 
fere priftina* videbatur, ficuti caeteras quoque ejus 
dotes nullo modo mutatas deprehendere valui. 

Sect. 4. 

Oporteret nunc cuntftas, quas experimenta mea 
praebere poftiint, fequelas rite deducerem et corol- 
lariorum forma jufto enarrarem ordine. Ne vero ni- 
miuna in volumen crefceret difiertatio, fuccin&c po~ 
tius proponam, quomodo haec phcenomena contin- 
gere, et ex veris fcientias chemicae principiis (quo- 
ufque mihi notis) explicari pofle vjdeantur. En 
haecce mea eft fententia ! 

“ Ipfo momenta, quo calcis vivae particular, quae 
in aqua calcis folutae hasrent, veri falis alcalini vo- 
5 ' i( latilis 
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« latilts particulas tangunt, ladtefcentia fit,. et calcie 
« vivse particularum praecipitatio iequitur. Simulvero 
“ compages falis voktilis akafi 'in ipfa fua textura 
« diffoivitur, acidis ejns, parcique phlogifti fui, par- 
a ticulis magna parte per praedpitatam calcem at- 
c< tradtis et cum ea coeuntibus; dum reliqua falis 
w alcalini volatilis pars jundtura hacce longe acrior, et 
“ amiffo J quafi cor pore fuo vere fpirituofa reddita 
r ' c fpiritum. igneum Boerhaavii verum confdtuit; qui 
C1- igitur in eo tantum avero fale alcalino volatili dif- 
« fert, quod particulis hifce acidi atque phlogifti fui 
£< maxima parte privatus fuerit, quibus debite re- 
*< ftauratis fpiritus igneus verum in falem priftinum 
t< totos *quantus regenerabitur.”—- Duhamelii certe 
meaque quantulacunque fuerint experimenta ultimum 
hoc affeitum valde probabile reddidiffe mihi viden- 
tur: aft fateor reftat tentandum, “ An purus fpiritus 
<£ igneus cum fubtili quodafn acido parcaque tenuif- 
“ fimi phlogifti copia digeftus, above modo copu- 
<c latus, veti concreti falis alcalini voktilis dotes om- 
“ nes recuperate valebit ? ” Eritque hrecce fola vera 
methodus demonftrandi naturam et quantitatem ea- 
rum particularum, qtue per calcem vivam a fale vo¬ 
latili alcalmo feparatm ilium' in fpiritttm igneum mu¬ 
tant, quafqhe Duhamelius primus omnium detexit, 
fed mere-pmogifticas effe, eta contentis in cake viva 
ignis veri particulis (qtras cum Boerhaavio retinuerat) 
abforberi credidit} dum calx viva ut mera pura fed 
ficca, fixa fortifque terra alcalina confi'derari, et ex 
hac notione ilia ejus in alcalinum volatikm falem 
adbo derivanda videtur. Ultimis quippe fuis chemi- 
cis laborious noftri feculi chemicorum princeps Pot- 
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tius (a), jamjam docait 5 falem alcalinum volatilem, 
ex acidi falis marini, terra fubtiliffimae, parciffinuque 
phlo°ifti intima unione conflatum efte$ fixum, dum 
falem alcalinum e variis talibus principiis fub diverfis 
conditionibus ac proportione artis ope confici du- 
dum novimus. Quum ergo calx viva eft vera terra 
ifta alcalina, cujus debita cum aliis illis elementis 
unio falem alcalinum fixuni ipfum praebet, quid 
quafo obftat quo minus concluderem, fpiritum ig- 
neum e vero fale volatili alcalino calcis viva opefieri, 
quia acidi, ut et phlogifti, quadam particulse major! 
vi ab alcalina hacce fixa ten a attrahuntur, quam ab 
ipfis terreis falis alcalini volatilis particulis ? ^ Certe 
non obftat, quae valde paradoxa videri pofifet, fpiritus 
ignei puri fortifque, cum prascipitata per volatilem 
alcalinum falem calce, digefti parva quam defcripfi 
regeneratio: puritas enim ac fortitudo dephlegmatif- 
fimi fpiritus ignei facile denuo quandatn copiam, ft 
non omnem, prius attra&arum a calce viva particu- 
larum liberare et recuperare valebit. E contrario ex 
hac theoria cuilibet clare patet, cur fpiritus igneus 
puriflimus aquae calcis vivas quamvis fortifiimas mix- 
tus nullam prorlus ladefcentiam, aliumve ullum vi- 
fibilem praeftet effedum, quod experimentis propriis 
didici.— Sed fufiicienter diflerui, et finem imponere 
feftinabo : liceat mihi tantummodo fequentes omni¬ 
bus in genere chemicis proponere queftiones. . 

r. Lithontriptica calcis vivse virtus a celeberrimis 
viris fupra laudatis firmiter adeo ftabilita, eftne foli 
huic ejus adtioni, qua fales alcalinos volatiles deftruit,, 
adfcribenda? 

{a) Pott Lithogeognofie^ editionis Gallicae, vd. 1. pagina mihi, 63. 

2, Acidi 
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2. Acidi falis nativi urinae humans ftupenda pro- 
prietas (b), quam dum verum falem al calinum volatilem 
fibi unit, et cum. eo in falem neutrum nativo urinae 
humans fali priftino perfedte fimilem regeneratur) 
idem ille volatilis alcalinus fal in fpiritum igneum 
ftnceriffimum mutatus deprehenditur, reque ac fi calx 
viva adhibita fuiflet, eftne quaefo ex iifdem explicanda 
principiis, quibus ad explicandam hanc calcis vivas 
virtutem fupra ufus fui ? 

3. Cur igitur non tentaremus acidum hocce falis 
urinae noftrse nativi nativum et blandum quod eft, ac 
in parciffima folvitur aqua, calculo laborantibus de- 
bita dofi deglutiendum dare, vel et in aqua folutum 
veficas calculum continenti injicere, eodem fcopo li- 
thontriptico, quo calcis vivs aquam porrigimus ? ab 
adtionum quippe chemicarum fimilitudine ad virtutes 
medicasconclufumfacilis fatifque tuta datur analogia. 


Scripft Londinr, a. < 3 . 
10 Mail, A° 1755. 


Johan. Albertus Schloffer* 
Ultra] eclmus, M. D. 


(b) Hanc veritatem (quam hue ufque ex veris principiis chemi- 
cis intelligere non potui) jam ante 2, annos deferipferam et expe¬ 
riments demonftraveram in fine Dijj'ertationes mea inauguralis de 
/ale urines humane? nativo , A 0 1753. Lugduni Batavorum editae; 
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XXXVII. An Account of a very remarkable 
Cafe of a Boy , who, notwithjlanding that a 
confiderable Part of his Intefines were 
forced out by the Fall of a Cart upon him , 
and afterwards cut off.\ recovered , and con¬ 
tinues well . 

Head June 12 ,/^vN the third of January iyy y, I 
5 75S* was called to John, the fon of 

Lancelot Watts (a day-labourer, living at Brunfted), 
a fervant-boy to Mr. Pile, a farmer at Weft wick, near 
North-Walfham, Norfolk, aged thirteen years. He 
was overturned in a cart, and thrown flat on his face, 
with the round, or edge of one fide of the cart, 
(bottom upwards) whelmed acrofs his loins, the 
upper part of the body lying beyond the wheel at 
right angles. In this helplefs condition he continued 
fome time, and was found with a very large portion 
of the inteftines forced out at the anus, with part of 
the mefentery (and fome loofe pieces of fat, which 
I took to be part of the omentum), hanging down 
below the hams double, like the reins of a bridle, 
very much diftended and inflamed. He had a con¬ 
tinual naufea, and violent Teachings to vomit, and 
threw up every thing he took. The pain of the fto- 
mach and bowels was exquifite, attended with con- 
vulfions; his pulfe low and quick; and frequently lie 
fell into cpld fweats. After ufing an emollient and 
fpirituous fomentation, I reduced the parts, though to 
no purpofe : the vomiting immediately returned, and 
forced them out again. Next day the fever increafed, 
the naufea and Teachings to vomit continued, the 

parts 
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parts appeared livid and black, with all figns of a 
mortification. On the third day the mortification, 
increafing, I cut off the inteftine, with the mefeh- 
tery, clofe to the anus. He had had no ftool from 
the time of the accident, but foon after the operation 
there was a very large difcharge of blackifh ?nd ex¬ 
tremely offenfive fasces, which continued fcveral days* 
leffening by degrees. He foon grew eafy, and the 
naufea and vomiting abated. I gave him TinSf. Cort, 
Peruv. fimpl. twice a day ; and, as he complained at 
times of griping pains, he took now and then TinSi. 
Rhubarb, vinof. and has recovered a good ftate of 
health. For fome time he had fix or feven, or more 
ftools in a day; at prefent commonly three or four, 
all loofe, which come foon after eating; and fre¬ 
quently he is obliged to hurry out to eafe himfelf, 
during his meals. 

I have three times lately tried, if I could difcover 
a paffage through the coats of the redtum, with my 
finger, and I think I have always felt an opening, 
juft above the fphin&er, towards the fpine; the cir¬ 
cumference of which was full, and protuberated, 
feemingly as large as my finger, the lower edge of 
which was harder than the reft: he complained of 
pain, when 1 preffed the upper part. 

The inteftine cut off meafured fifty feven inches, 
by a firing applied to the outer furface. 

On the 7 th of May the boy came walking from 
Brunfted to North-Walfiiam (feven miles), and dined 
with me, was perfectly well, and walked back again 
that afternoon. 

North-Wallham, Nor- John NedhaOl, 

folk. May 28, 1755. J 

Witnefs, E. Brooke, Surgeon. 
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XXXVII I. An Account of fome Experiments 
on the Senfibility attd Irritability of the 
feveral Parts of Animals ; in a Letter 
from Richard Brockleiby, M. D. F. R*S> 
to the Reverend Thomas Birch, D. D. 
Seer. R. S. 

Dear Sir, 

Read June 19, a New doctrine fome time fince pro- 
1 755- pagated by a moft faithful ob- 

ferver of the animal oeconomy, Dr. Haller, the il- 
luftrious commentator on Boerhaave’s inftitutions, 
prevailed on me to do violence to my own temper, 
whilft I was to be witnsis to the fuccefs of moft of 
the experiments, which have been mentioned in his 
Dijj'ertation upon the Irritability of animal Fibres , as 
it deferves to be diftinguiihed from fenfibility. 

Nothing fhort of the general importance of this 
inquiry could have induced me to be fpedlator of 
fuch cruelties, as indeed I have been within this 
month paft. But as I ft)all anticipate partly the con- 
clufions, that every gentleman convcrfant in iuch 
matters will draw fiom what follows afterwards, I am 
confident, that, however cruel my experiments may 
at firft hearing found in your ears, yet in the end 
you will conclude, that the pain and mifery by mo 
caufed even to the victims of this fubjedt, were to be 
regarded much lets than what happens every day in 
Smithfield to twenty oxen and fheep, by cutting off 
their tails, and other parts of the fkin, and driving 
them miles afterwards. 


But 
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But to avoid, as much as might be, unncceflary 
privation of animal life, I feleded at various times 
many objects, more than I fhall, for a particular rea- 
fon, at prefent relate; but moft of them immediately 
devoted to death by the butcher for the ufe of the 
market, if I had not been prefent. 

The firft experiment I propofe to relate, was made 
by cutting four inches of a young lamb’s fkin, which 
covered the great tendon of the hinder leg, and is 
known to anatomifts by name of the Tendo jichillis. 
This of courfe caufed violent druggies, and other 
marks of the injury felt; and on touching the ex¬ 
tremity of the fkin, whilft united to other parts of 
the animal, it cried loud, urined, and voided its ex¬ 
crement, when I poured diluted fpirit of vitriol upon 
the edges of the fkin, that were fixed to the conti¬ 
guous parts; but did not exprefs much pain by irri¬ 
tating the raifed fkin, at the fartheft extremity of its 
feparation, by an affufion of diluted fpirit of vitriol. 
Nearer however to the fixed parts underneath, the 
fenfation in the raifed part of the fkin continued 
much longer. 

I then made the butcher cut into the tendon half 
way, and divide it upwards more than two inches, 
and attentively flood over the animal, to watch his 
motions, and difcover if there was any apparent pain: 
but whilfl that was doing, I could difcern none, nor 
any marks of fenfation in the animal, whilft I handled 
and pulled the cut tendon, nor yet any on touching 
it with dulcified fpirit of nitre, and fharp acid fpirit 
of vitriol; and what yet furpnfed me more, was to 
find the creature as infenfible upon the tendon, as if 
it was a mere piece of glue, when I put a ftrong 
Voi» 45). I i muria 
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muria of fea-falt and nitre all over it; and after a 
very few minutes I laid the raifed part of the tendon 
in its natural direction, upon the correfpondent fixed 
part, and they were both exactly congruous; fo that 
the loofe part had not contracted it (elf, nor was at ail 
Ihorter, after thefe repeated trials, than its corre¬ 
fpondent fixed part. I then put the creature on its legs, 
to fee whether it had fuffered fo much, that it could 
not ufe the leg ; but it was found to walk, though 
favouring greatly that fide where fo much had been 
done; however, it walked'fairly on all its legs. After 
about five minutes torment, the butcher ended all its 
pains, and I performed the fame precedes on a fheep 
juft deftined to be llaughtered, in which I found all 
the appearances as above-mentioned. 

I was induced to make two other very cruel ex¬ 
periments on different animals, by laying bare their 
patella’s of the knees: having cut off all the fkin 
round about, I then pricked and touched with the 
afore-mentioned efcharotics the capfular ligaments 
of thefe joints, without difeovering any tokens of 
pain thereby occafioned; but as foon as the fharp 
fluids had fpread over the furface, fo as to reach the 
extremity of the fkin, the creature underwent as 
much pain as cutting before had caufed. 

I defired the butcher to take off as much fkin 
from the forehead, as was neceffary to perform the 
operation of the trepan; and before I began to apply 
the inftrument to the fheep’s forehead, I vellicated 
the pericranium with the end of a knife, but could 
not obferve the membrane fenfible, or thereby thrown 
into contractions; and when the operation was over, 
and the bone taken from the fubjacent dura mater, 

I poured 
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I poured on this membrane dulcified ipirit of nitre, 
and diluted fpirlt of vitriol, and powdered common 
fait, but without perceiving any agitations whatfo- 
ever, brought on by thefe fubftances adting upon 
thefe living parts 5 though in fome creatures I am 
dubious, whether fea-falt and nitre in powder did not 
create fome fenfe, though no manifeft contractions 
of the dura mater. 

But every mufcular part, which I cut while the 
animals were alive, difeovered little fenfibility of pain, 
though great propenfity to irregular fpafms of the 
fibres: and the mufcles upon the thorax, and efpe- 
dally the carneas column® of the heart, retained irri¬ 
tability laft of all other mufcular parts, even till long 
after the animal’s expiration. 

I kid the pungent liquors and falts, as above, up¬ 
on various parts of the animal, yet alive 5 as upon 
the fat, cellular membrane of the neck, leg, and 
other parts within the {kin, the liver, pancreas and 
fpleen, and could not find them endowed either 
with remarkable fenfibility or irritability; nor had 
the bladder any remarkable fymptoms of irritability, 
farther than might be occafioned by its mufcular 
fibres; though the well-known fymptoms of the cal¬ 
culus fhew its great fenfibility. 

•I tried the effedts of a ftrong aqueous folutioa of 
opium upon the irritated parts of mufcular fibres, 
but could not perceive an opiate manifeftly to com- 
pofe thefe fpaftic motions of the parts, as Haller 
alleges they do: though in fome trials I fanfied 
there were grounds for fuch a conclufion. However 
this is no argument againft the internal ufe of opiates, 
where the folids are greatly irritated. 


I muff 
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I mull add one more experiment, which I made 
upon the inteftines of a lamb. after I had taken 
them from the carcafe, I poured diluted fpirit of vi¬ 
triol on them, as well as feveral other pungent fub- 
fiances; and upon the touch of all of them, the in- 
teftines renewed their contraction, "which before had. 
totally ceafed, and furprifed me with a motion almoft 
as firong as is found in the procefs of chylification; 
and this continued till the external cold had indu¬ 
rated and ftiffened the fatty membrane of the omen¬ 
tum. 

Thefe were fome of many experiments of a 
like nature, which the importance of thefe faCts in 
daily pra&ice of medicine required to afcertain, or 
rejeCt; and, from the refult of my repeated trials, I 
am induced to coincide with moil of the conclusions 
drawn by Drs. Haller, Caftell, and Zimmerman; 
that no part is fenfible but the nerves only, and that 
fome parts are irritable without fenfibility accom¬ 
panying them in any great degree; whilft others are 
altogether without fenfe, at the fame time that they 
are incapable of being irritated at all. 

Thus, Sir, according to your delire exprelfed in 
yefterday’s converfation, I have communicated, for 
the amufement of fome gentlemen of the Royal 
Society, a candid narrative of many of Dr Haller’s 
experiments, as repeated by me: and whether I Shall, 
by profecuting the fubjeCt ftill farther, be able fairly 
to make out, that irritability, as it is distinguished 
from fenfibility, depends upon a feries of nerves dif¬ 
ferent from fuch, as ferve either for voluntary mo¬ 
tion and fenfation, at prefent is impoffible to fay. 
But whatever Shall be my future conclufions, I will 
eftabliSh nothing hypothetical, but endeavour by fair 

deductions 
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deductions to approach towards truth, as near as the 
abltrufe natuie of the fubjeCt will permit: And as I 
think I have actually found fome variation from the 
common practice in rheumatifms, built upon the 
eltablilhed faCt of great irritability in the mufcular 
fibres, fucceed, to the relief of fuffering patients, I 
cannot difmifs this fubjeCt, without relating, that only 
with gentle and continued fridions on the pained 
rheumatic parts with common falad oil, two poor pa¬ 
tients, who lately applied for my advice in oVtinate 
rheumatifms, were, by thus relaxing the crifipation of 
the folids, furprifingly relieved, without any farther 
medicine. So that after bleeding, where it is indi¬ 
cated, which above all things 1 find abates irritabi¬ 
lity, it may deferve to tried, how far animal oils, ap¬ 
plied by fridion long continued to the aggrieved 
parts, both in the gout, rheumatifm, and other pain¬ 
ful difeafes, will eafe the tortures, without repelling 
or obftruCting the matter, which nature is labouring 
to throw off. But I forbear to enlarge, as the expe¬ 
riments I have hitherto made upon the fubjeCt of 
irritability, are fcarce fufficient to obtain what Lord 
Bacon calls the Vindemiatio prima in this fcience. 
When I receive fufficient information to be convinced 
within myfelf, I fhall not be wanting to communi¬ 
cate what may tend to advance this branch of na¬ 
tural knowlege, and to promote a true theory of 
difeafes, upon which all rational practice muft be elta- 
blifhed. I have now obeyed your friendly commands; 
and that the gentlemen and you may not think me 
tedious, I conclude with alluring you, that I am. Sir, 
Your molt obedient humble fervant. 


New Broad-ftreefc, 
June 19,1755. 


Richard Brocklefby. 

XXXIX. 
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XXXIX. An Account of Worms in Animal 
Bodies. In a Letter to T'ho. Birchj D. L* 
Seer. R. S. from Frank Nicholls, M. D. 
Med. Reg. and F. R. S. 

S 1 R, 

Read Nov. 6 , AMONG the primary caufes of de- 
l 7 55- ftrudion to animal bodies, it feexns 

probable, that worms are more frequently concern’d 
than is generally imagined. I have often obferved 
•worms in different parts of the body, which, I fhould 
think, could not exift without great difturbance to 
the oeconomy, and perhaps at laft muff be fatal to 
the animal. 

Fiih are, to appearance, more fubjedt to worms 
than other animals; the cod often thews fmall {len¬ 
der worms, coil’d up like fnakes, on the furface of 
its liver: and the bley - in our Thames, about the 
month of July, is often diftrefs’d by a long fiat 
worm, which, by poffeffing and eating its liver, pre¬ 
vents the fiih from compreffing itfelf to that fpeci- 
£c gravity, which is neceflary for its quiet continu¬ 
ance under the water; fo that it is -obliged to fkip 
about upon the furface of the water, till it becomes 
a prey to its foes, or dies fuffocated, by its being fo 
.often out of water, and deprived of that action of 
the water, which is analogous to the force of the air 
to us in breathing. 

Among the many cafes, which I have feen, two 
feem to deferve our particular attention, as well be- 
caufe they are greatly prejudicial to the farmer, as 

becaufe. 
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becanfe, when generally known, they may poflibly 
lead to a method of fuccefsful cure. 

The firft of thefe is a fpecies of dropfy, incident 
to bullocks and fheep. In opening thefe animals, 
when dead of this rot, the liver is always found af¬ 
fected. A fmall flat worm, refembling a foie (and 
often many of them), is found in the gall-duct, by 
the butchers term’d flooks. It is the property of 
this worm, that it always builds a wall of ftone for 
its defence; which wall is ramified like the gall- 
dud, within which it is formed. This ftony tube 
(when completed) blocks up the gall-dud, and flops- 
the paflage of the gall; which thereby furcharging, 
the dud, and dilating the orifices of the lymphatics, 
returns again into the blood, and gives the yellow 
teint to the eyes, which is the firft fymptom of this 
difeafe, and generally precedes the lofs of flefb, and 
the fwelling of the belly. It feems probable, that what¬ 
ever can increafe the acrimony of the bile, muft be 
ufeful in preventing this difeafe; but when the 
ftony pipe is form’d, no method feems capable of 
promoting its difcharge, or diffolution. 

The other cafe is termed the hulk, and is a dif-- 1 
eafe, to which bullocks are very fubjed, while young;, 
for it rarely affeds thofe of more than a year old. 
The creature is feized with a fhort dry cough, by 
which he is perpetually teized; in confequence of 
which he waftes in flefh, and grows, weaker and 
weaker till he dies. 

Upon opening the lungs of acalf dead of this diftem- 
per, I found the windpipe, and its branches, loaded- 
with fmall taper worms of about two inches long, 
which were crawling about, though the animal had 

beein 
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been dead iriany hours and the farmer affured me, 
that they always found thefe worms in this diftem- 
per, and knew of no method of cure. 
t I ihould have great hopes however, that fumiga¬ 
tions, either with mercurials, as cinnabar, or with 
fetids, as tobacco, properly ufed, might prove of 
great fervice. 

You have herewith the two fpecies of worms, (See 
Plate VII. Fig.i.*) in order to be lodged in the re- 
pofitory of the Society, if it be judged requilite. I 
am, Sir, with the greateft refpeft to you, and the 
Society, 

Lincoln’s-lnn-Fields, Your mod humble fervant, 

Nov. 6, 1755. 

Frank. Nicholls. 


XL. An Account of fome remarkable IvfeBs 
of the Polype kind\ found in the Waters 
near Bruffels in Flanders. In a hotter to 
Thomas Birch, D. D. Secret. R. S. from 
T. Brady, M. D. Phyftcian to his HighncJ's 
Prince Charles of Lorraine. 

SIR, 

•ReadNov. 6 , / | \ HE plant, of which 1 fend you the 
.!75J- inclofed draught, is found in fum- 

mer-time, in all forts of ditch or ftagnant waters: 
its colour is white, and its tranfparent body, when 
feen with the naked eye, is in length betwixt one 

and 
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and an half and two lines, but when view’d with a 
good microfcope, whofe focus is about eight lines, it 
appears as you fee in Plate VII. Fig. i. with leaves, 
branches, and fruit, and indued with fuch fenfibilitv, 
that at the leaH noife made in the room, or upon any 
thing's touching the table where your microfcope 
Hands, or the water in which it lies, it contrails it- 
felf with fuch activity and fwiftnefs, that the eye 
cannot follow it in that motion, till it reduces itfelf 
into the thape you fee it twilled in Fig. a. The ex- 
tendon or dilation goes flower, and requires about 
half a minute before it comes to the form you fee it 
in, like a grape, in Fig. 5. It can live in its own 
llanding-water for eight or ten days, and then looks 
as you fee it in Fig. 6. as moH trees do in winter¬ 
time. It is remarkable, that the leaves, which are 
like bells, live fome time after they fall, and retain 
that faculty of contraction and dilatation j and 
when you view them with our great magnifier, 
whofe focus is about two lines, it appears as in Fig. 4.. 
The trunk is as you fee it in Fig. 3. The number 
of its branches are undetermin’d, but commonly 
found to be betwixt fix and twelve. We have not 
tried, if it does not regenerate, when cut, like po¬ 
lypes : But one can fee a vafi difference betwixt it 
and the Polype a bouquet , of which Mr. Trembley 
makes mention. The other curious infed reprefented 
in Fig. 1. is found in the fame Handing-waters 
with the plant, and is feen with the naked eye, like 
a little flat round leaf, whofe diameter is about one 
line and an half; but when put in a miferofeope, it 
thews a circle furrounded with crown'd heads, tied 
by fmall thin tails to a common centre, from whence 
Vol. 49. K k they 
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they advance towards the circumference, where they 
turn like a wheel, with a great deal of vivacity and 
fwiftnefs, till they caufe a kind of a vortex, into 
which you will fee all fmaller infects or bodies either 
attracted or driven, which probably ferve as nourifh- 
ment for thofe little crown’d things, who in all ap¬ 
pearance are, as well as the plant, a fort of infers of 
prey, that live on fmaller creatures. When one of 
thofe little heads has wheel'd a while, it reds, and 
another turns out j and fometimes you will fee three 
or four wheeling at a time. We have feen lafl year 
fome much more regular, that formed an orderly cir¬ 
cle, with their crowns to the circumference, and 
their thin bodies like fo many radius’s join’d to the 
centre. Their motion is all ftrait towards the edge 
of the circle, and never to the right and left, as if 
every head had its proper limits to ad upon. One 
Symoy, an optique inflrument- maker, found the 
frft of thofe infeds as he was fearching for polypes; 
which gave me fince an occafion of examining ditch- 
water, where I not only found the plant, but the 
crown’d infed, and a good many other furprifing 
little things, of all fhapes and fafhions, of which I 
will take the liberty to fend you an account. 

Mr. Mitchell, the Britifh minifter for the congrefs 
at BruiTels, faw thofe curious infeds, and obferved, 
which we did not take notice of before, that the 
fruit of the plant, which refembles an orange, has a 
kind of a chain about it, that turns as the crown 
does in the other infed. He took notice alfo, that the 
trunk or flock of the plant was its gut, or ftomach 5 
for he faw, that fomething defcended through it, a., it 

were 
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were through a gut. Befides it has no fupport of any 
fix’d point, but is always fwimming in the ditch- 
water, and fhews no great local motion. We faw 
other infieds preying upon it, which refemble fmall 
hogs, and are exceffive bufy in eating of its leaves, 
which are probably the caufe of its looking fo bleak 
and withered when dead. I remain, 

S I R, 

Your moil: humble 

Bruflels, Sept. 20, and obedient fervant, 

1 7SS- 

T. Brady. 


XLI. AJhort Account of fome new Agrono¬ 
mical and Phyfical Obfervations made in 
Alia; and communicated to Matthew 
Maty, M. D. F. R. S. by his Excellency 
Mr. Porter, his Majefty s Ambajfador at 
Conftantinople, and F. R. S. 

Conftantinople, May 17, 1755. 

Read Nov. 6 , TT Send you inclofed the extrad of a 
17 1 French letter I received from a per- 
fon of great abilities, whofe hiftory I cannot imme¬ 
diately communicate to you. It was fent me by the 
conful of Aleppo. The author is perfedly verfed 
in mod branches of phyfics, as well as in the art of 
healing. 


Kk 2 


Extract 



ExtraB of a French Letter , tranfinitted to 
his Excellency James Porter, Efq\ by the 
English Conful at Aleppo. 


Sina, Dec. 14, 1754. 

I Have determin’d, with the utmoft exa&nefs, feve- 
ral latitudes and longitudes. You know. Sir, of 
what importance it is to have in the eaft fome fixed 
points, by means of which, as well as itineraries, one 
might conftrudt more corredt maps than thofe, which 
have hitherto been publifhed. I have the honour to 
communicate to you fome latitudes of the principal 
places, which I have obferved, and my obfervation 
of a ftar’s occultation by the moon. 


Aleppo. Lat. North 
Mount Caffius . 
Seleucia in Syria 
Antioch 
Diarbekir 
Bagdad 


3 6 n 

3 6 

36 


37 

33 


12' 

4 

3 

10 

54 

>9 54 " 


Immerfion of a. Virginis under the Moon, obferved June 10, 1773, 
at Diarbekir, near the Seraglio of the Bachaw. 


1752, June 10. Altitudes of 0 at 9^ 56' 4" a. m. 30° A 

0 58 55 - 3° B 


0 

0 

Correfponding Obferv. p. m. A 

C 

D 


10 4 13 - 28 30' 

74 - 28 30 1) 

2 3 3 2 

2 - 43 

1 55 28 

1 5 2 35 


The Immerfion of the Star was obferved June io, at $ h 48' 4/' 
at night. 

The Emerfion 


9 39 47 
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June u. Altitudes of the Sun. a. m. Correfponding Obferr. p. m. 

0 7 h 28/ 13" O 58° 30 / "J - - 4 11 a8' S 3 ;/ 

7 30 54 O 58 3° ( - - - 4 

7 35 53 ° 5 7 f ' - + f* 

7 3 S> 33 © 57 J - - 4 30 

Sina, or Sneirne, in Mr. de Lille’s Maps. 

Lat. North. 30° 9' 

34 ° 2 2 > f 3 S y/ That tillage is no farther diftant from 
Hamadan than 8 common Leagues, of 25 to a Degree. 

I have begun my obfervations upon agronomical 
refractions, which here are fomewhat lefs than in 
Europe. I think myfelf fare, that the vaft number 
of ftars, which one imagines to fee in Europe, in a 
clear winter-night, is not a mere illufion caufed by 
the fcintillations of the ftars, marked in the cata¬ 
logues, and upon Blaew’s globes; but that it comes 
from thofe very ftars, which here we obferve at Am¬ 
ple fight, and in Europe, only by means of lhort 
telefcopes, as the air there is much more loaded with- 
vapours than it is here. Yet, whatever travellers 
may fay, I always obferved here fome fcintillations. 

That the nitre is produced by a combination of 
the univerfal acid with the natrum of the ancients, 
appears by my obfervations. The afalbetida is drawn 
from a ferulaceous plant of the thapfia kind, which 
plant is very common in Media, &c. I have had the 
good luck to find the fmall nardus Indica: It is a 
gramineous plant, of which fome bear fpicaceous 
flowers, both male and female, and others only fe¬ 
male ones. I fend you fome feeds of this plant. 
It is a valuable thing to botanifts, as they are hi¬ 
therto ignorant of the true genus of this plant, tho’ 
the root is in ufe ever fince the age of Diofcorides. 

I have 
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I have dried about two thoufand plants, among 
which are feveral new genera, and fome Species hi¬ 
therto undeferibed. 

I fometimes amufe myfelf with electricity. This 
country is fo dry, that the experiments often fucceed 
without any hand of bitumen, pitch, filk, glafs, &c. 
Our carpets and beavers are moftly Sufficient to re¬ 
tain the eledtrical virtue, and prevent its fpreading to 
the door. Ten men handing upright, one before the 
other, have been made eledtrical, and, being touched, 
have produced fparks. 


XLII. Some Obfervations proving , that the 
Foetus is in part nourifhed by the Liquor 
jSmnii. By Malcolm Fleming, M. D. 

Read Nov. T 3 > If d^Efides the myfterious affair. of gene- 
I 75 S* || ration, befides the manner of the 

formation of the embryo, and the changes it under¬ 
goes, while it continues extremely fmall, concerning 
all which we {hall ever remain very much in the 
dark; there are not a few things relating even to 
the mature fetus, which create matter of difputc 
amongft anatomifts and phyfiologifts. Of thefe the 
rpanner of its nourishment in utero is not the leaf! 
important. 

The preient date of the controverfy concerning 
this matter turns on the following precife point, to 
wit, whether the fetus in utero be nourifhed folcly 
by the blood, which is tranfmitted to it through the 

umbilical 
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umbilical cord ; or whether it is likewife nourilhed 
in part by the liquor amnii, in which it fwims. I 
have faid the prefent ftate of the controverfy; for I 
believe very few, if any at all, will maintain nowa¬ 
days with Claudius de la Courvee and Stalpart Van- 
der-wiel, that the whole of its nourifhment is con¬ 
veyed by the mouth, and none at all by blood- 
veflels. 

Both Tides of the r queftion have been efpoufed by 
able writers, and fupported with great acutenefs, eru¬ 
dition and induftry. And as there ftill fubiifts a 
divifion amongft candid and intelligent inquirers 
concerning this matter, it would appear, that fome 
decifive fad, fome demonftrative argument hath hi¬ 
therto efcaped notice, which, if clearly known and 
duly attended to, would have by this time ended 
the difpute, and rendered the propofition, which de¬ 
clares the truth, on which-foever of the fides, an 
objed of fcience; which before was only matter of 
opinion. 

An obfervation, which fell in my way two years 
ago, together with fome fubfequent ones, which I 
purpofely made in purfuance of the hint fuggefted by 
the firft, will, I hope, enable all, who candidly con- 
fider the fads themfelves, and the confequences that 
naturally flow from them, to determine certainly, on 
which fide the truth lies. 

Before I relate my obfervations, let me lay down 
a ncceflary preliminary, which I obferve the writers 
on both Tides are either explicitly or implicitly agreed 
in; to wit, that if it be clearly made out, that the 
liquor amnii is naturally received into the mouth, 
flomach, and inteftines of the foetus, fwimraing in 

it 
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it •, in. that cafe we are to conclude, that the fcetus is 
in’ fome part nourifhed by it. The whole trad of 
the alimentary paflage abounds with abforbent vefleis 
in the foetus, more than in the adult animal; and efpe- 
cially the fmall inte Clines have la deals plentifully 
opening into them. The liquor amnii is concretable 
by heat, like the white of an egg; which chara&er- 
iftic in animal juices is, I believe, denied by none 
to be a proof of their alimentary nature. To fuch 
as will not grant this poftulatum, if any luch there 
be, this paper is not addreffed. Contra negantem frith 
cipia non eji dijfntandum . 

Eut I proceed to relate the obfervations. 

On the 25th of July 1753, being informed, that 
# calf, come to full maturity was juft then brought 
forth dead in this town (Brigg, in Lincolnfhire), 
which had been alive, and appeared ftrorg a very 
fhort time before its birth. I begged it of the owner, 
fuch in fiances being rare. The fkin being of value, 
for it was an extraordinary large calf, it was fent to 
my houfe flay’d. I firft examined the thorax, which 
was my chief motive for begging it. All I fhall 
mention now of what I obferved there, is the expe¬ 
riment of the lungs of a new-born animal their 
finking in water. After cutting out the lungs and 
heart, I clipped off a piece of the former with fharp 
fciffars, about an ounce weight, or more, and threw 
it into a bafon full of water. It quickly funk to the 
bottom, and fettled there. Immediately after, I blew 
into the remaining part of the lungs, through the 
trachea; and though I could by that means diftend 
them but very little, becaufe the air flowed out readily 
through the cut bronchia, and therefore a&ed but 

faintly 
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faintly on the other parts; yet a piece about the 
fame bignefs with the fir ft, clipped off in the fame 
manner, and thrown into the fame bafon, conftantly 
kept at the top. This may feem foreign to my pre- 
fent purpofe; but I thought proper briefly to mention 
it here, not only upon the account of the importance 
of the experiment, but likewife to fhew, that I was 
not mifinformed in the account of the calf’s being 
brought forth dead, and that it had not even re- 
fpired; much lefs taken any nourifhment after ex- 
clufion, to influence the appearances, which we are 
now going to defcribe. 

Having done with the thorax, I opened the ab¬ 
domen, in order to take a flight view of it before 
the lumbering carcafe fhould be removed. Iobferved 
the thick inteftines, efpecially the redtum, extremely 
diftended with an incredible quantity of meconium ; 
which for feveral inches above the anus was formed 
into diftindt fcybala or balls. It came into my head 
to make an incifion in the redtum, where it was very 
turgid, about two inches from the anus, and to let 
out about twenty-five or thirty of thefe fcybala; 
which I laid upon clean paper to dry, that I might 
examine them at my Ieifure. About three or four 
days after, when they were dry and brittle, of the 
colour and confiftence of aloes; I was furprifed to 
find, upon examination, every ball ftuck full of 
tough, thick, white hairs, fome of which were an 
inch long, or more. There feemed to be fome fcores 
in each, though they, being fhrunk with drying, did 
fcarce exceed the bulk of an ordinary pea. This un¬ 
expected appearance fet me a confidering, whence 
thefe hairs had come; how got they there ? And I 
Vol. 49. L 1 could 
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could think on no other tolerable folution of the dif¬ 
ficulty than to conclude, that they belonged originally 
to the calf's lkin 5 and, being loofened by macera¬ 
tion in the liquor amnii, were propelled into the 
fiomach and inteftines; till they were at length en¬ 
tangled in the meconium. I was confirmed in the 
belief of this by being informed, upon inquiry, that 
the calf’s lkin was white; a circumftance unknown 
to me before, it having been fent flay’d, as hath been 
already faid. 

From this perfuaflon it was natural to infer, that 
if hairs loofened from the lkin of the foetus, and 
floating in the liquor amnii, can find a way into the 
inteftines, and get entangled in the meconium, it is 
impoffible but the liquor amnii muft enter and pafs 
through the whole alimentary paftage along with 
them; as a fluid may certainly penetrate where hairs 
cannot: but no good realon can be affigned, or even 
conceived, why hairs fhould be admitted where the 
fluid is excluded. 

The only reafonable fcruple, that remained to be 
got over, was, that this being but a Angle inflance, n 
general concluflon was not to be too haftily drav\ n 
from it; that it was pollible there might be fome 
morbid concretions in the meconium of this particu¬ 
lar calf, refembling hairs, which concretions in a 
common and natural way might be wanting; or 
fome preternatural communication between the prims 
vis in this fubjed, and the liquor amnii, not to be 
found in the generality of other foetus’s. 

To obviate all this, and farther to eftablilh and 
Illuftrate the truth of my conclufion, as infiances like 
that, which we have now related, cannot be com¬ 
manded, 
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manded, 1 laid myfclf cut 10 procure the firft dung 
of calves after they arc brought forth ; which always 
can be nothing but meconium. This was attended 
with feme difficulty and delay, as cows in this neigh¬ 
bourhood moftly calve in the fields. After feme 
months, by the good offices of a fcnfible acquaint¬ 
ance in this place, I obtained what I wanted. He 
was fo obliging as to watch his own cow’s calving, 
and before he ftirred from her, to catch the calf s 
fir ft dung, and fend it me forthwith. Some weeks 
after another parcel of the fame kind was fent me 
from another quarter. In both which I found a great 
number of ftrong hairs all over; fo as to leave no 
100m for doubting but that this appearance is general 
in the meconium of calves, in a natural way. 

The reader will pleafe to obferve, that in neither 
of thefe inftances I could be deceived, if I had ever 
fo little reafon to truft to the judgment and fidelity of 
thole, who fupplied me with what I wanted. The 
colour and confiftence of the meconium of a foetus 
is fo very peculiar, and fo widely different from that 
of feces formed out of ingefted aliments, that none, 
who have any knowlege in thefe matters, can mif- 
take the one for the other. 

In the mean time I omitted not to open the em¬ 
bryo’s of the cow-kind, fuch as I could procure in the 
fti ambles of the market-town I live in, and to examine 
their meconium. The two moft advanced towards 
maturity, which I met with, had ftiff long hairs 
about the mouth, the eye-brows, the ears, and na¬ 
vel, and a good many on the end of the tail; but 
none on their fkins. In neither of thefe, any more 
than in the younger embryo’s, which I examined, 

L 1 2 was 
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was there fo much as a finglc hair to be found in 
the meconium; for this plain rcafon, if I judge 
rioht, to wit, becaufe they had not got hairs upon 
their bodies of long enough continuance to become 
loofe, and float in the liquor amnii. 

But as opportunities of coming at feetus’s of this 
fpecies, efpecially fuch as aie remarkably nearer to 
maturity than thofe two I have juft now mentioned, 
are rare with us, I tried to fupply that defedt by 
opening thofe of other animals. Accordingly 1 pro¬ 
cured fix puppies, of the bmcher-dog-kind, brought 
forth at the full time, at one litter. Having taken 
out the whole meconium of every one of them, after 
the fhidteft fearch, I could find no hairs in any part 
of it. I had likewife an opportunity of opening a 
colt, that died either in the birth, at the full time, 
or immediately after, before its meconium was dif- 
charged ; which I found in great quantities in its 
redtum and colon. But neither here could I fpy a 
fingle hair, though I examined whole pounds of it, 
and that portion thereof moft carefully, which was 
lodged in the rebtum, near the anus. 

Thefe obfervations may feem at fir ft view to clafbt 
with and contradibt thofe I have related : But, upon 
oldfer confideration, they will be found in reality to 
confirm them, for this reafon, to wit, that puppies 
and colts, when brought forth, have no loofe hairs 
on their bodies; but calves have in great numbers. 
In the puppies and colt, which I examined, the 
hairs were fo firmly rooted on their fkins, that I could 
fcarce pull any off with my thumb and fingers; 
whereas in a ripe calf, new brought forth, many are 
found quite loofened at their roots, and only adher¬ 
ing 
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>.<t \-, I 1 - {kin by the moifture on it. Therefore 
l'.i fpccies, hairs from the furface may be, 
r 5 i ! !y are, incoq orated with the liquor amnii, 
r ,i j with it enter the mouth and alimentary 

c. which cannot be the cafe in the former. 

horn thefe facts it is cafy to drawfuch inferences, 
v, are lufficient to decide the controverfy, which we 
a*; treating of; ar.d prove inconteftably, that the li¬ 
enor amnii is in a conftant natural way received into 
the mouth, ftomach, and inteftines, and therefore 
muff co'itribute to the nutrition of the foetus. 

For if we attentively conflder, that in the meco¬ 
nium of an human foetus no hairs are found, there 
being no loofe hairs on its {loin when it is born j 
that in the meconium of unripe calves there arc 
none, before they are of fo long continuance on their 
bodies as to be loofened, and float in the liquor am¬ 
nii ; whereas in that of the ripe calves they are 
found in great abundance, of the fame colour with 
thofe of the {kin, as appears by the example we had 
occafion to examine moft particularly; and of fuch 
a length, ftiffnefs, and thicknefs, and fo conftantly 
to be met with, as cannot with any {hew of reafon 
be imputed either to morbid concretion, or preter¬ 
natural frame: If, I fay, all thefe facts arc atten¬ 
tively confidered, and duly weighed, the conclufion 
t have drawn will, I hope, appear to follow front 
them fo naturally, that no candid and intelligent in¬ 
quirer will call its truth in queftion. 

Postscript. 

After I had gone thus far upon my own bottom, 
and while I was looking about me, in order to pick 
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up more proof., that might, as it were cxfuperabun- 
/anti, confirm and illuftrate the dodrinc, which I 
was endeavouring to eftablifh, before I fhould ven¬ 
ture to pubiifh it, I cafualiy found what, as I here 
fckmnly declare, I knew nothing of before, to wit;, 
that I was not the firft, who had obferved hairs in 
the meconium of ripe calves, two authors having 
been before-hand with me, to wit, Aides and Swam¬ 
merdam ; the former in his Epiflola contra Harveturn, 
publifhed in the firft volume of the Bibliotheca Ana- 
tomica of Mangetus and Le Cl ere : the latter in the 
B'blta Natunr. Aides, a feigned name under 
which Slade, an Amfterdam phyfician, conceals hira- 
felf, barely mentions the obfervation, without draw¬ 
ing any inference from it, either on the one fide 
or the other. Swammerdam draws the fame con- 
clufion with me; but, I think, he goes faither 
than the obfervat.on can well juftify, maintaining, 
that it evidently follows from thence, that a calf 
licks his own fkin in utero , thereby loofening the 
hairs, and fwallowing them down along with the 
liquor amnii, its nourifhment. See the whole paflage, 
BwL Natur. pag. 3 ip. 

However that he, it is enough for my purpofe to 
have two fucli authors concurring with me, as to 
the reality of the fundamental fad, and quite favee 
me the trouble of making any farther trials to- con¬ 
firm it. 

It is no wonder, that thefe pafiages efcapcd me, 
who have fpent aim oft all my time in pradice, and 
pi a£tkal ftudies, and who never was pofleffed of 
either of thefe books; but, after I found them quoted, 
was obliged to trouble two learned friends, at a di- 
y fiance. 
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ftance, upon this occafion, for my own fatisfaftion, 
and that very lately. The one was fo obliging as 
to lend me the Bibliotheca Anatomies ; the other to 
wri e out at large the paffage from the Biblia Na¬ 
ture?. I lay, it is no wonder the paffages efcaped 
my notice, fince they feem to have been overlooked 
by not only all the particular writers on the foetus, 
knee Aides and Swammerdam, but likcwile, for 
aught I know, by all the lecturers on phyfiology in 
Europe, preceding Auguft 175-3 ; at which time I 
began to communicate by letters, what I then took to 
be a difcoveiy, to feveral correfpondents verfed in 
thefe matters, both at home and abroad, as I can 
vouch by their anfwers. 

So that I hope the public will do me the juftice 
to believe, that though I was not the fir ft in point of 
time, that made the fundamental obfervation, yet I 
was obliged to no author for it; and that I have 
drawn an important truth relating to the animal 
oeconomy out of obfeuritv, and eftablifhed' it by 
lupplemental oblervations, as well as by reafoning. 

Before I conclude, let me acquaint the reader, 
that an ingenious ftudent of anatomy and furgery *, 
to whom I had communicated my firft obfervations, 
and recommended to him to examine the liquor con¬ 
tained in the ftomachs of ripe new brought forth 
calves, if he had a proper opportunity, acquainted 
me laft harveft, that he had not long before actually 
found hairs in abundance in the liquor contained in 


* Mr. John Clark, now furgeon to the Lock-Hofpital, near’ 
Hyde-Park Corner. 


one 
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one of the ftomachs of a calf, brought forth dead at 
the full time, of the fame colour with thofe on its 
fkin. As this observation renders the proof, how¬ 
ever clear and unexceptionable it was before, fuller, 
I was unwilling to omit it here, 

Brigg, July 12, Malcolm Flemyng. 

1755- J D 


XLIII. An Account of the Succefs of Agaric 
in Amputations, See, in a Letter from Mr. 
William Thornhill, late Surgeoit to the In- 
frmary at Briftol, to Robert Dingley, Lfc[\ 

F. R. S. 

Novem. 2, 1755. 

Read Nov. 13, TF” Have made ufe of the agaric in four 
,755 ‘ JL amputations: the firft was on the arm, 
between the elbow and wrift j the fecond and third 
were below the knee; and the fourth on the crural 
artery. In every cafe it anfwered beyond my ex¬ 
pectation 5 the patients had little or no fever, and no 
fpafms at all, which are frequently the confequences 
of the ligature, and fometimes fatal. I am furprifed, 
that any objections are made to the ufe of it. I fear 
the true reafon of its not being ufed in general 
practice proceeds from a narrow felfifh way of think¬ 
ing ; but it is my opinion it will make its way, to 
the honour of its fir ft author. I am well fatisfied, 
it is the beft medicine in all the materia medica yet 
dilcovered for that purpofe. 


I have 
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I have tried it in female cafes, with great fuccefs, 
by inje&ing a ftrong decodion of it in haemorrhages 
from the uterus, and particularly in fluxes of that 
kind after delivery. 

XLIV. Luna, defeBus El\is d DoBore 
Joanne Mendefio Sachetto Barbofa, Phi- 
lofophia & Medicina Profeffore^ Regia 
Societatis Londinenfis Socio, &* Medica 
Academia Matritenfis , Regalis Elbenfis No- 
focomii Medico, obfervatus Die 27—28 
Martii , Anno 1755. Communicated by 
J. De Caftro Sarmento, M. D. F. R. S. 

Read Nov. so, \ 70 N telefcopio, fed tubo optico fa* 
>75 5- 1^1 t is claro & longo, hoc lunare deli* 

quium obfervavi: eclipfeos tamen initium, vel in- 
ftrumentorum debilitate, vel ufus defedu, accurate 
determinare vix potui. Ne tamen apparentias pro 
veritatibus acciperem, initium non nifi quando de eo 
nemo claras mentis & vifus dubitare poterat annotavi. 
Idem de fine dicendum; veruntamen tempus a me 
datum pro proxime ccrto haberi poteft. Pro certo, 
inquam, non refpedive ad tempus verum, quia qua- 
drante, & ineridiana fixa certa deftituti fumus; fed 
ad tempus a folari noftro horologio horizontali indi- 
gitatum. Fatemur tamen hoc horologium folare, 
fecund urn regulas gnomonicas, aut non exade de- 
feriptum, aut non perfede locatum nobis videri. 

Vol. 49 . Mm Aer 
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Aer ierenus erat, & calidus ad ufque 54 gr. ther- 
roometri Farenh. fed his non obftantibus, tali modo 
lunares faculse fub umbra occultabantur, ut de illis 
nihil omnino tranflucebat. Per immerfiones datas, 
maximam ©bfcurationem notare tantummodo potui. 
Sic umbra, prima Ariftarchi & Maris Crifium limina 
quad tetigit, & veluti lambitj attamen iis leviter tac- 
tis fiftitit, & gradus revertitur. Ac ideo eclipfeos 
quantitatem ad juftum, afliPentium & inftrumen- 
torum penuria, minime fignare audeo; ex didis ta- 
men, & ex menfura quadam arbitraria ad digitos 8 & 
12'. perveniffe videtur. Media Marium nonnifi 
reftimative notantur. 

Immersiones. 

h. 

10 fi if Eclipfeos initium jam certum. 

10 fd 37 Intra Mare Humorum & Grimaldum. 

10 59 17 Grimaldus totus, &Mare Humorum per 

medium. 

11 4 27 Intra Mare Nubium. 

il 10 8 Abforbetur Galilagus. 

11 11 39 Ad medium Maris Nubium. 

11 if 17 Totum Mare Nubium. 

II 20 37 Reinholdum Iambit. 

11 30 27 Umbra intra Copernicum. 

11 32 10 Intra umbram finus Medii. 
n 33 f7 Totus Copernicus. 

11 37 33 Intra Mare Nedaris. 

11 39 "7 Per medium Maris Nedaris. 

11 44 8 Totum Mare Nedaris. 


IX 
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' ' § Tangit Mare Tranquillitatis, Mare Vapo- 

* rum *,Mare Imbriu m, & Eratofthenem. 

n 5 o 8 Intra Mare Foecunditatis. 

11 «6 8 Totus Eratofthenes. 

„ 57 42 Pitheam abforbit umbra f. 

12 00 8 Medium Mare Foecunditatis. 

12 i 38 Tangit Manilium. 

12 4 8 Totum Mare Foecunditatis. 

I2 il 58 Menelaus, & medium Mare TranquMi- 
tatis. 

1 2 1 6 2 7 Tangit Plinium. 


Emersiones, 


I2 I2 8 Emergit totus Marfilius. 

12 20 8 Eratofthenes. 

12 22 8 Galilaeus. 

12 25 14 Incipit emergere Copernicus. 

12 24 18 Copernicus totus. 

12 27 22 Totus Grimaldus. 

12 28 28 Medium Mare Tranquillitatis extra um- 
bram. 


12 23 43 Incipit Remholdus. 
i 2 35 21 Totum Mare Vaporum 4. 

U 44 8 Emergit Dionyfius. _ 

12 47 28 Incipit Mare Foecunditatis. 

12 48 53 Apparet Promontorium acutum* 


4 * 


* Hoc Mare notamus fecundum defcriptionem Caille, in Led. 
Aftronom. pag. 1x8. quam hac in parte venfinuliorem invent. 

+ Secundum eundem Autorem. 
j Vide notam afterifmo indicatam. 

Mm? 


12 
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h. 

12 5:2 45 Medium Mare Nubium. 

31 55 28 Totus Schicardus videtur. 

1 00 5-8 Medium Mare Foecunditatis. 
j 1 26 Totum Mare Nubium & Tranquillitatis. 
1 4 15 Incipit emergere Mare Nedtaris. 

1 7 40 Totus Tycho. 

1 12 40 Totum Mare Nedtaris, & Foecunditatis. 

1 27 40 Finis totalis Eclipfeos. 

1 31 30 Extinguitur penumbra de Limbo Lunas, 
nemine dubitante. 


XLV. A Letter to George Lewis Scot, E[q\ 
F. R. S. concerning the Number of People 
in England ; from the Reverend William 
Brakenridge, D. D. ReElor of St. Michael 
Bailifhaw, London, and F. R. S. 


Dear Sir, 


Read Nov. 20, Tjr Aving lately wrote to you my ob- 
l?S5 ' 11 fervations, concerning the number 

of inhabitants in London and Weft minder, this has 
led me alfo to confider, whether there may not be 
fome way to compute nearly, the number of people 
throughout England; and if it can be done, there 
are many political ufes that may be made of it, and 
many conclufxons that may be drawn, which may 
prevent miftakes in Government, and that will tend 
to promote the ftrength and riches of the Nation. 
The fubjedt is indeed intricate, and there cannot be 

that 
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that accuracy in fuch calculations as might be de- 
tired j but I imagine we may come fo near the truth, 
as is fufficient for any purpofe to reafon upon, or to 
be a foundation for any fpeculations in Policy. As 
you are a good judge of fuch computations, I pre¬ 
fume to fend you what I have done; and if I have 
your approbation, I ffiall be more fatisfied that I am 
in the right; but, if I be miftaken in any particu¬ 
lars you will, I hope, make great allowance for the 
failure, when you confider the difficulties that oc- 
cur. 

There feems to me to be only two ways of difco- 
vering the number of people in England, where at 
prefent there are no Capitation Taxes; either by the 
number of Houfes , or the quantity of Bread con- 
fumed. I fhall confider both thefe methods of com¬ 
puting, fo far as things are known to me; and the 
refult from each of them being compared together, 
they will correct one another, from which at lead; 
the limits of the number may be nearly found. As 
to the firft it is evident, that if the number of houfes 
could be determined, it would then be very eafy to 
compute nearly the number of people. For it might 
be eafily known bv trial, what number, at an average, 
could be allowed to eaihhoufe, and from thence 
the whole number of people deduced. In my let¬ 
ter laft year I have affigned fix to a houfe in Town, 
which I found to be the neareft number, in fome 
Pariihes, by an account taken ; but I think it is ftill 
more plain in the Country, that fix is the number to 
be fixed on, where people do not go fo much into 
fingle life, and where there are not fo many Lodgers. 
For if we confider, that for every marriage there are 
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four births, at an average, as Dr. Derham, Majoi 
Graunt, and others have fhewn, and which I have 
found to be true from the Regifters both in the Town 
and Country; then confequently, allowing for deaths, 
there cannot be three children that furvive, from every 
marriage to mature age, and indeed not much above 
two, as appears from Dr. Halley’s Tabic of the pro¬ 
bability of life. And therefore every family, where 
there are children, one with another, cannot confifl 
of more than between four and five perfons, befides 
fervants or inmates; which thews plainly that fami¬ 
lies, where there are children, cannot be eftimated at 
more than fix to a houfe, and where there are no 
children, they cannot be reckoned more at an average. 

The number then being fix to be afiumed, let us 
next confider what number of houfes is to be fuppofed. 
That I might come at fotne certainty in this I lately 
applied to one of the Public Offices, where I thought 
they could very likely give me an account of them; 
and I there found, that before the year 1710, and 
near about that time, an account had been taken of 
all the houfes throughout England and Wales, in or¬ 
der for fome Afiefiment upon them; and the number 
then did amount to 72904.8. In which it may be 
fuppofed, that a number of Cottages were omitted, 
that might be improper for that Afieflment; but I 
think there could not poffibly be above one-fourth 
part of that number more: Forfurely the Surveyors, 
if they had any care of the Public Revenue, would 
never omit above one in Five. Let us therefore fup- 
pofe, that there might be one-fourth part of that 
number more } and then thofe omitted will be about 
182262, and the whole number of houfes could not 
exceed 911310. 


If 
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If now we take 9113 t o for the number, it is evi¬ 
dent, if we allow fix: perfons to a houfe at an aver¬ 
age, according to what has been mentioned, the 
number of perfons through England and Wales, be¬ 
fore the year 1710, could not be above 5467860. 
And fince that time, 45 years ago, by a method of 
computing which I fhall prefently fhew, the increafe 
could not be above 7895585 and fo the whole num¬ 
ber of people now muft be about 6 257418; or fix 
Millions, all ages included; for it muft be remem¬ 
bered, that in our wars fince 1710, there could not 
be fewer loft than 200000, which is to be deducted 
from that number. 

As to the other way of determining this, by con- 
fidering the quantity of Bread that is confumed, it 
may perhaps at firft view appear more uncertain; but 
it will, I think, from fome things that may be ob- 
ferved, at leaft help to afcertain the above number. 
For it is plain, if the quantity of Wheat that is pro¬ 
duced in England could be known, it would then be 
very eafy to make the computation, as it might be 
nearly difcovered, by a little obfervation, what each 
perfon at an average might confume. But the great 
difficulty is to find out nearly the quantity of Wheat ; 
and there feems to be no way at prefent of knowing 
it, but by confidering what proportion it may have 
to the Barley 5 for the quantity of that is nearly 
known from the Malt-tax. 

Now, if we compare the quantity of the Barley 
with that of the Wheat in England, it is evident, that 
there is at leaft as much ground fowed with the one 
as with the other. For there are vaft tradts of land that 
will not bear good wheat, but are frequently fowed 

with 
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with barley; and even thofe lands that will produce 
good wheat, they are often alternately fowed with 
it: The land that is rich and well manured, after one 
crop of wheat, it is ufual to fow it with barley. And 
if this be admitted, that the quantity of land fowed 
with the one is equal to that lowed with the other* 
there mull then be a much greater quantity of barley; 
becaufe the fame number of acres will produce much 
more of it, and generally in a greater proportion 
than Three to Two. Thefe fads are fo well known 
that I believe every reafonable Farmer, when he con- 
fiders them together, will allow, that fhe barley can¬ 
not be in a lefs proportion to the wheat than Three to 
Two. 

If then we allow, to make a calculation, that 
they are in this proportion, though I think, from 
what I have obferved in the Country, the difference is 
greater, we fhall then nearly find the quantity of 
wheat from the Malt-tax; becaufe the general con- 
fumption of barley is in malt. To flate this as ex¬ 
actly as we can, it mufl be remembered, that there 
are about yocooo quarters of wheat almoft annually 
exported, as appears from the Bounty-money paid 
by the Government; and fome of it is made ufe of 
in mechanical purpofes at home, betides food. And 
on the other hand there is fome barley exported, 
though nothing near to the quantity of wheat, and 
a great deal of it given to fatten Hogs; fo that the 
barley exported, and what is given for the purpofe 
of fattening, may be thought to be equal, or more 
than the wheat exported, together with what is ufed 
for mechanical purpofes. Let us imagine that they 
are equal, for the error will not be great in this grol's 

manner 
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manner of computing, and then the remaining quan¬ 
tity ufed in malt touft be in a greater proportion to 
the remainder of the wheat ufed in food than Three 
to Two. 

If then we alTume this, that the barley ufed in malt 
is to the wheat ufed in food at home, as Three to Two, 
though I believe the malt is in a greater proportion 
to the wheat, we fhall then be able to compute the 
quantity of each of them in this manner: The Malt- 
tax from the year 1747 to the year 1773 inclufive, 
amounted to the fum of 4,274813^’ w hich the 
feventh part, the Tax for one year, is 607830/. and 
as the Tax is four {hillings upon every quarter of bar¬ 
ley, it follows, that there are 3039170 quarters of 
barley confumed yearly in malt; and therefore, by 
what has been faid above, that this quantity cannot 
be in" a lefs proportion to the wheat than Three to 
Two;there mull be 2026100 quarters of wheat con- 
fumed at home. Now, as it is known, and I have 
obferved it in the country, that labouring 'healthy; 
people, at an average, confume about one quarter of 
wheat in the year, which is about 712 pounds of 
flower, or one pound and fix ounces in a day, Ve 
may allow that healthy and unhealthy, grown people! 
and children, do not confume the half of that quan¬ 
tity, one with anoth er. And therefore, that we may 
make the confumption of each perfon at an average, 
as fmall as can reafonably be imagined, we will fup- 
pofe that three people, children included, do not con- 
■ fume morethanone hearty labouring perfon, that is one 
■quarter in the year, or each perfon about feven ounces 
in a day; and by this fuppofition, the above number 
of quarters of wheat 2026100, confumed at home, 
V0L.49. N n will 
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will be fufficient for 6078300, or fix millions of peo¬ 
ple. And this quantity of a quarter to three per- 
fons, though it appears too little, may be admitted, 
as in fome of the northern counties they ufe fome 
Oat-bread and Rye-bread; and every healthy perfon 
may, one with another, be allowed to confume this 
quantity at leaft. 

From this calculation it feems to me to be evident, 
that there cannot be above fix millions of people in 
England: For the barley is certainly not in a lels 
proportion to the wheat than Three to Two. And 
the quantity of wheat exported, and ufed in mecha¬ 
nical purpofes at home, is not much lefs than the bar¬ 
ley ufed in fattening, together with what is exported. 
And therefore the quantity of wheat ufed in food at 
home cannot exceed 2026100 quarters, which, com¬ 
puted at any reafonable rate, will not be fufficient 
for more than fix millions of peoplej becaufe it mull 
always be fuppofed that labouring perfons, or tjhofe in 
lower life, who have no great variety of food, con- 
fume much more bread, or food of wheat, than 
others in a more wealthy condition 5 and feven ounces 
a day, at an average, is rather too little allowance. 
And as from the other method of computing from 
houfes, we found the number to be about 6,2.77400, 
from which at leafi: 200,000 is to be taken for thofe 
loft in our wars fincc 1710, or near that time; it ap¬ 
pears that both thefe calculations confirm one an¬ 
other, and that the number of people may be con- 
fidered at about fix millions, or rather lefs. In which, 
according to Dr. Halley’s rule, there will be about 
fifteen hundred thoufand men able to carry arms. 


The 
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The worthy Dr. Derham, from the computations 
of Mr. King, which I never faw, fuppofes there is 
about five millions and an half of people in England; 
to which, if we add the increafe that may be fince 
that time, the number will be near about what we 
have made them. But Sir William Petty has en¬ 
deavoured to make them, in his time, no lefs than 
7369000, by fuppofing them to be in proportion to 
the Affeffment, then eleven times greater than that in 
the city of London. In which, with regard to the 
city, he was certainly miftaken, as I have {hewn laft 
year 5 for the number at that time, in 1682, was not 
much above 504000, and therefore eleven times that, 
%-tz. 5544000 muft, according to his own hypothefis, 
be the number of people [in England. And if we 
allow 1355000 to be the increafe in about 73 years 
fince that time, by the method I {hall prefently {hew, 
the number could not be now, according to that 
affeffment, above 6899000. From which we ought 
at leaft to fubtraft 400000, which may be juftly al¬ 
lowed for lofs in our wars fince 1690; and the re¬ 
mainder 6,499000 is not half a million more than 
we have made them. But to compute the number 
of people from any pecuniary affeffment that muft 
arife from trade, circumftances, and valuation of 
land, feems to me to be a much more uncertain me¬ 
thod than either of thefe I have ufed. 

The people then being computed at fix millions, or 
rather lefs, it appears that England is but thinly peopled. 
For not only the exportation of at leaft 400,000 
quarters of wheat annually {hews plainly, that we 
want people to confume it at home, and that we 
maintain in bread about a million of foreigners abroad: 

N n 2 but 
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but if we examine more particularly we fha.ll find, 
that the Country is capable of fupporting one-half 
more inhabitants, or nine millions. According to 
Mr. Templeman’s furvey, England contains 494 - 5 ° 
fquare miles, that is 31,648,000 acres, becaufe a 
fquare mile is equal to 640 acres. And if we fup- 
pofe one-fifth of it wafte ground, heaths, &c. there 
will remain about 27,300,000 acres of land proper 
to be cultivated. And as it can eafily be made ap¬ 
pear, that three acres, well manured, is fufficient for 
the maintenance of one perfon, I mean if a great num¬ 
ber of acres are taken together, to produce the various 
necelTaries of life in victuals and cloathing, then there 
will be maintenance in England for 8,430,000 people, 
children included; which, with the advantage of 
fiftiing, that the fituation of the Country gives, we 
may well allow that there is fufficient provifion for 
nine millions of people, that is three millions more 
than we have at prefent. And this is only from the 
natural produce, without any of the advantages from 
trade, and the help of our Colonies in America, by 
which double the number might be maintained. 
The above allowance of three acres to each perfon, 

1 think is too much; but fome confideration muft be 
had of the inclofures and pleafure-grounds, which 
thofe in higher life will always have. 

But in Ireland the cafe is ftill worfe: For if there 
is but a million of people, as is commonly fuppofed, 
and according to Mr. Templeman 27400 fquare 
miles, which is 17,536,000 acres, and one-fourth 
or more be fuppofed wafte; then there will be at 
leaf! 12,000,000 good acres. And confequently if' 
four acres in that country be allowed fufficient, at an- 

average, 
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average, for the maintenance of one perfon, Ireland, 
if duly cultivated, could maintain two millions more 
people than it has now, or three times its prefent 
number of inhabitants. 

And in Scotland, if there be, as is faid, but a mil¬ 
lion and an half of people, for at prefent I know no 
way to compute them, and 27700 fquare miles, or 
17,728,000 acres, and one-third be fuppofed wafte, 
which is not too much in that Country, then there 
will be 1 i,oco,ooo good acres; of which, if we fup- 
pofe that five acres of that foil is not more than fuf- 
ficient for each perfon, then there may be provifion for 
2,200,000 people, or more, with the advantages of 
fifhing, that is 700000 more than there are at prefent. 
From all which it is plain, that if the land in both the 
Britifh ifles was duly cultivated, they might fuftain 
about fix millions more people than they do now 3 that 
is as many more people as England now contains. And 
this proportion of the number of people, to the 
quantity of provifions that may be raifed for them, 
from the natural produce of the country, I think is 
of great importance to confider, as it has many ufe- 
ful confequences, fome of which might be men¬ 
tioned, if this was a proper place for political re- 
fledions. 

And here, by the way, it may be obferved, if we 
extend our thoughts to the whole Globe of the Earth, 
and compare the quantity of land with the number of 
people, we fhall find, that it will maintain above 
twenty-fix times the prefent number of mankind. As 
this has hitherto not been taken notice of, I fhall 
briefly fhew it. The circumference of the Earth, fup- 
pofing it to be a fphere, is,- according to the mea- 

fures 
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Cures of Meffieurs Picard and Caffini, 123,24,^,600 
Paris feet, or 131,630,572 Ertglifh feet, which is 
24930 Englilh miles ; and the diameter is 7935 Eng¬ 
lish miles. And then the whole furface of the globe, 
by Prop. 38. lib. 1. Archim. de Sphara £? Cylmdro, 
is 24930 x 7935= 197 ) 819 , 55 ° fquare miles. And 
as the whole furface is to the quantity of land, near 
about 8-to 3, the land will then be 74,182,331 fquare 
miles; of which, if we allow one-third to be wafte 
ground, or unfit to produce the neceffaries of life, 
we ihall have 49,454,887 fquare miles, or 49,454,887 
x 640 = 31,651,127,680 good acres. Now the num¬ 
ber of mankind over the whole globe is computed by 
Sir W. Petty, and others, to be under 350,000,000} 
but we will fuppofe them 400,000,000, which is 
furely more than their number, that we may avoid 
any uncertainty in computation ; and then there will 
be 79 good acres to each perfon. From which it is 
evident, if the foil in England be confidered as a 
medium between the poor lands in the northern Cli¬ 
mates, and the very fertile in the fouthern, and three 
acres be here fufficient for one perfon , that the earth 
•can maintain more than twenty-fix times its prefent 
number of inhabitants. And if we imagine the land 
to be in a greater proportion to the furface than 3 to 
8, and the number of mankind lefs than we have 
fuppofed, the produce of the earth will then be in 
a greater proportion to them. And hence it plainly 
appears, that the earth is in a very imperfed flate 
with regard to the number of people. And that if 
births and burials .are fuppofed nearly in the fame pro¬ 
portion, all over the Globe as in England, it will be 
above 1000 years before the earth can 


36 luuy 
peopled. 
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peopled. From which it feems probable, that the 
origin of mankind is not more antient than is com¬ 
monly believed. 

But now, to return to our purpofe, let us in the 
next place 'fee what may be the annual increafe of 
the people-in England, that we may be able to judge 
of the future improvement of the Country, Dr. Der- 
ham, in his Phyficc-Theology , has (hewn, from fome 
obfervations communicated to him, that the number 
of births are annually to the burials through Eng¬ 
land in general as 1,12 to i, though I ftiould ima¬ 
gine the births, if there was an exact account taken, 
Would be in a little greater proportion. From which, 
if we could, know the number of the burials, the 
increafe would be eafily found. And in my Letter 
laft year I have there made it appear, that within the 
bills of mortality there die about one in thirty, and 
in fome very healthy places in the .country about one 
in fifty, which feem to me to be the two extreme 
degrees of health in England ■, fo that in many Towns, 
and in fenny or marfhy lands, the degrees of health 
muft be between thefe two. Let us novv take the 
mean between-them, which is one in forty, and this 
will be nearly, at -an average, the degree of health 
through England, or perhaps Britain in general, as 
Sir William Petty has ob'ferved, and which will very 
well ferve to make a calculation of the increafe of 
the people. For then, if vye- fuppofe the whole 
number to be doooooo, the fortieth part of it, viz. 
150000 will be the number of the dead yearly. And 
thfc births, from the proportion of 1 to 3,12, will 
b‘e' ; i68ooo; from which, i’f we take the number-of 
dead, the remainder 18000 muft be the annual in¬ 
creafe 5 
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creafe; which indeed is very fmall, and I believe 
much diminiihed, by the emigration of great num¬ 
bers to our colonies in America, and fettlernentselfc- 
where, or by our wars, and Ioffes at fea. So that if 
it was not for the acceffion of Foreigners, and thofe 
who come from Scotland and Ireland, the increafe 
would be very incoriiderable, if any at all • which 
by the way thews the reafonablenefs and good policy 
of encouraging Foreigners to fettle among us. How¬ 
ever, let us fuppofe the annual increafe to be 18000, 
and it will be eafy from thence to find in what time 
the number of the people may be double, or in any 
given proportion; not by dividing 6,000,000 by 1800O, 
confidering the annual increafe as a conftant quantity, 
which is the method Sir William Petty ufes by mif- 
take, or perhaps not knowing how to do it other- 
wife ; but by making this annual increafe continually 
to inc-reafe as the whole number does. Let us pro- 
pofe the queftion firft in general, the number of peo¬ 
ple being unknown, which is this : 

The proportion being given of the living to the 
dead in one year, and alfo the proportion of the 
births ta the dead, the number of the people be¬ 
ing unknown; to find in what time the people fhall 
be in any given proportion, to what they are at pre- 
fent. 

Suppofe n to be the unknown number of the peo¬ 
ple at prefent; and let the living be to the dead, in 
one year, as / to 1, and the dead to the births a9 
1 to b, the proportion given to what their number is 
at prefent as p to 1, and the number of years required 
to be y. 

It 
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It is plain then, that the dead at the end of the 
foil year will be and the births -j, and the whole 

number of people mud: be n ~ — j- In like 
manner, at the end of the fecond year, the dead will 

be —-, and the births- - —~-, and 

the whole number of people mull be 

bn n . lbn-\-bbn — nb n — In — bn 

n + - — j + - -+-—- = 

17 x l + i> ' y ' And fo at the end of the 

l l 

third year the number of people will be n x-i-— 


From which at length it is evident by indu&ion, that 
the number of people at the end of the required 

number of years will be . But as the 

proportion is then to he as p to i, we lhall have 

n p ft, and from thence 1 + b — 1 i y —pl y . 

And becaufe the logarithms of equal quantities mud: 

he equal, we lhall have y x log. / + b — i = 

log. p + y x log. /, and alfo y — -— ■=—= —-—- 
h-r-r-; t ■> j log.;+ ^ — i— log./. 


And therefore the number of years y is determined 
by the logarithms of known quantities when the 
people lhall be in the given proportion ofp to I, 


It may be obferved that the quantity 


hx/4 


may be confidered as the ordinate of the logarithmic 
curve, whofe abfcilie is the index y 7 and that the 
Vo l. 4p. O o ordinate 
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ordinate paffing through the beginning of the abfcille, 
where y = o, muft be equal to n. 

If now it be required to know when the people 
fhall be doubled; let us fubftitute in the above for¬ 
mula, in place of b, /, />, the refpe&ive numbers 
1,12, 40, 2, and it will be y = 

_ — - ; and then the logarithms 

log. 40. + i, i2 — 1 — log* 40 

n 11 1 0,?0I030O 

being taken we fhall have y — — 2 3 1 > 

which {hews, that, according to the prefent Hate ot 
births and burials, the people could not be doubled 
in lefs than 231 years. 

And by the fame method it appears, changing the 
figns of b —1, that 230 years ago, in the time of 
Henry the VUIth, the number 'could not be above 
one-half of what it is now, that is about 3,000,000. 

And fo if we were to find, when the number of 
people in England would be increafed to nine mil - 
lions, which, by what has been faid above, is near 
about the outmoft that can be maintained, from the 
natural produce of the country ; we fhould then have 
p = f = 1, becaufe nine millions is to the prefent 
number, as 3 to a, and alfo y — 

_ log-1, 5 __ 0,17 6 ° 9*3 __ 12< . 

log. 40 4- I, 12— x — log. 40. 0,0013009 

which {hews, that at the prefent rate of births and 
burials, it mull be ijf years before England can be 
fully peopled. 

If we fUppofe, as Sir William Petty does, that the 
burials are to the births as 9 to 10, that is 1 to 1,1 n, 
which is fomething lefs than that of Dr. Derham’s 
proportion, and that one dies in 40 in a year; if wo 

fubftitute 
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fubftitute tliefe numbers in the formula, we fball 
then fixid the time of doubling to be 2 50 years. For 


then it will be y 


log. 2 


log. 40 -{- 1, 11 x — x — log. 40 


°’ 3 ° . b? 35 ° — 1 cq - which ihews how far Sir William 
0,0012035 * 

was miftaken, in his method of calculation, when 
he made the time to be 560 years. 

After the fame manner, the number of years be¬ 
ing given, it will be eafy to find the proportional in- 
creafe. Suppofe after 47 years. For then we fhould 

have 4y x log. T+1T~ 1 —- 47 x log. I — log. p 
which will give 45 x 0,0013005) == log .p. and there¬ 
fore p — 1,1443, from which if n be equal to 
5,467,860, we have p n = 6,256,872. So that it ap¬ 
pears if there was 7,467,860 of people in England at 
the year 1710, when the above-mentioned furvey was 
made, there is now 6250000; if there was none to 
be deducted upon the account of our wars, and emi¬ 
grations to our Colonies fince that time. _ 

From what has been found above, that / + b — 1 
= p P, it is evident, that the ratio of the increafe in 
any number of years may be determined, without 
the number of people being known, or their propor¬ 
tion to the annual increafe j and alio that any one of 
the quantities /, £,7, p, may be found, the others be¬ 
ing known. But if the ratio of the number of peo¬ 
ple to the annual increafe be known; and confe- 
quently the proportion, of the number in any one 
year, to the number next year known, we fhall 
then have a very fimple equation. For if we fup- 
pofe the number of people in any one year, to be 

O o 2 to 
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feffion of Doctor William Oliver, phyflcian at Bath j 
who has placed them in his garden, and been fo 
obliging as to tranfmit to me draughts of them, 
with their infcriptions, taken by the Reverend Mr. 
Borlafe, a worthy member of tins Society, which 
accompany this paper (i). And lince that I received 
frpm Mr. Prince Hoare calls of the inlet iptions in 
plaifter- of Paris, by which means I have had the 
advantage of comparing them together. 

i. The infeription upon the higher altar may, as I 
apprehend, be thus read in words at length: 

Peregrinus Secundi Jitius , civis Trevcr, Jovi Cc- 
tio y Marti 7i et Netnetona , return folvit liberts merito. 

The perfon, who dedicated this altar, calls him- 
felf Peregrin vs Secvndi filivs; each of which 
names occurs feveral times in Grutcr, as a cognomen, 
whic h of ten hands alone, when the perfon named is 
fufficiently diftinguilhed by it. 

•Having given us his own name, and that of his 
father, he proceeds to acquaint us with his country, 
and liiles himfelf Civis Trever. So in Grutcr 
we read Civis Tjrevera, in the feminine (a) j but 
Tacitus has Trevir, with an i in the latter fyllablc (3). 
Tho when he fpeaks of thefe people collectively as 
a nation, in the plural number, he always calls them 
Prevsri, with an e in the middle fyllablc, in which 
he is followed by later hiftorians • but ia Caefar they 
ate always writeh Trwm, with an r. They inha- 


fx) See Tab. vaxx. Fig* 1, a. 

(2) Page xiii. num. 5. 

13 ) Bifl. Lib, iii. cap, 35. 
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bited that part of Belgic Gaul between the Maefe and 
the Rhine, which is now the electorate of Triers j 
and were conquered by Caefar, with the reft of the 
Gallic nations. But Pliny fpeaking of them fais, 
they were liberi antea (i), that is, tho fubjeCt to the 
Romans, yet, with fome limitations, permited to 
govern themfelves by their own laws (2) By the 
words liberi antea Harduin underftands him to 
mean, that they were free both before that time, and 
then continued fo; but others think his defign was 
to intimate, that tho they had before been free, they 
were then deprived of their liberty by Vefpafian, on 
account of their joining with Civilis in the late di- 
fturbances of the Roman government (3). But I 
find no particular mention of this in antient writers; 
and it is plain from Vopifcus, that they injoyed this 
privilege long afterwards. For in his life of the em¬ 
peror Florianus he recites a letter, writen by the Ro¬ 
man fenate to that of the Treveri , in which is this 
expreffion: Ut ejlis liberi, et Jemper fulfils, laetari 
ms credimus (4). Their cheif city, which was 
fituated on the Mofelle, being made a Roman colony 
in the reign of Auguftus, is by Tacitus called Colonia 
Treverorum, but by others more frequently Auguftd 
Treverorum, and now Triers (5). 

The three following lines of the infcription con¬ 
tain the names of three deities, to whom this altar 


(1 ) H. N. Tom. I. pag. 224. /. 5. 

(2) Strab. L. xvn.pag* 839. 

(3) Cellar . Geograph . antiq. Tom , l t f % 201* 

(4) Cap. 5. 

(5) Cellar, ibid. p. 202» 


was 



£ 288 ] 

dedicated. The firft of thefe is here called 
Ivp iter Cetivs. Ptolemy makes mention of a 
large mountain in Germany, which he calls K enos, 
and deferibes as the eaftern boundary of Noricum (i), 
by which it was feparated from Pannonia , now 
Hungary, From this mountain it feems highly pro¬ 
bable, that the name Cetius might be given to Ju¬ 
piter, as its tutelar deity. So likewife he was ftiled 
Cafim from a mountain of that name in Aegj pt, 
where, as Strabo informs us, a temple was erefted 
to him under the title of Aids Kama (2). And indeed 
there was fcarce any mountain, or other place, of 
confiderable note, where fome pagan deity, either 
male or female, was not more particularly worfhiped 
as its protestor and guardian, tho at the fame time 
they had their votaries likewife elfewhere. There 
was alfo a town called Cetium, which was fxtuated at 
the foot of this mountain, towards the Danube, and 
not far from Vienna (3). It is mentioned both in 
Antonine'r Itinerary (4.) and Peutinger'r Tables, tho 
in the latter it is corruptly writen Citium (y) ; for it 
plainly appears, that the fame town was defigned in 
each, by its fituation. However it feems more pro¬ 
bable, that Jupiter had the title Cetius aijjribed to 
him from the mountain, to which the town likewife 
owed its name5 tho let either be fuppofed, it will 
make no difference, with regard to the explication 


(1) Geograph. Lib. ii. cap. 14. 

(2) Lib. xvi. p. 760. 

(3) Cellar . ubi fupra, pag. 342, 

(4) Pag. 234. edit. Wejftiing. 

( 5 ) Segment . ii. in Norico. 


here 
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here given of this infcription. In the name Cethn 
indeed, as it is writen on the ftone, the two firft let¬ 
ters c and e are feparated from each other by a point. 
But that doubtlefs rauft have been occafioned either 
thro the ignorance or inadvertency of the workman, 
in mifplacing the point, which fhould have flood 
after the imperfect word iov. that immediately pre¬ 
cedes. Miftakes of this kind are not uncommon, 
two or three of which were obferved in one of the 
Wroxeter infcriptions, fome account whereof I had 
not long fince the honour to lay before this Society (1). 
But it may be further obferved concerning this Jupi¬ 
ter Cetius , with relation to the place of his worihip, 
that he mu ft have been a German deity ; whereas 
the 'Treveri were inhabitants of Gaul, on the other 
fide of the Rhine, which divided thofe two coun¬ 
tries. However, no impropriety will arife from 
thence, in fuppofing him to have been worshiped by 
them; for moft of the Belgic nations, as Caefar in¬ 
forms us, fprang originally from the Germans} but 
having formerly pafl'ed the Rhine they fettled them- 
felves in Gaul, on account of the fertility of the 
country, and drove out the antient inhabitants (2}. 
And particularly with regard to the freveri Tacitus 
fais: Circa affeciationem Germanicae originis ultra 
ambitiofi funt , tanquam per hanc gloriam a Jimilitu - 
dine et inertia Gallorum Jeparentur (3). It cannot 
feem ftrange therefore, if being thus tenacious of 
preferving the memory of the country, from whence 


(1) See above, pag. 196. 

(2) B. Gt Lib. ii. cap. 4. 

{3) De moribus Gtrmn, cap, 28. 
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they originally came, they continued to worfhip the 
German*deities after their fcttlement in Gaul. 

And that they did fo, will further appear from the 
next deity here addrefied to, which is Mars; who 
w as not only wodhiped by all the Germans, but likc- 
aiie in the higheft eheem among them. I H or one 
of their ambailadors in a public fpcech made to the 
Belgic Gauls, as given us by Tacitus, thus exprefles 
himfelf: Rediffe vos m corpus nomenque Germaniae 
eommunibus deis, Jed (i) praecipuo dco)uin Matti y 
grates agimus (2). 

The third and laid name here mentioned is Nk- 
on A, which I have no where elfe met with j. 
bat as it hands connehed with the two former by 
the particle et, it rnuh, I think, denote fomc deity, 
and by the termination a godefs. For thus we have 
Billow, Hippona , Latona , Pomona , with other names 
of female deities, in the like form. The conftru- 
ction of the fentence feems indeed to require, that it 
/hould have ended with the diphthong ae, inftead 
of the vowel a, as it does in the infeription; tho as 
that letter hands at the very edge of the hone, the 
workman might find himfelf obliged to leave it fo. 
But as nothing further appears concerning this godel's 
Nemetona , it feems moh reafonable to fuppofc her 
to have been one of thofe topical deities, feveral of 
whofe names are found once only in Roman inferi- 
ptions, but never mentioned by their writers; fome 
of which occur among our Britifh infeription 1 ?, as 


(1) The Florentine MS. has et in this place inftead of fed, and 
fo it wa; read by Sir Henry Savile. 

(2j Hiji. L.b. iv. cap. 64. 


Br igantlii , 
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Brigantia , Cods , Matunus , Setlocenia, and others* 
which may be feen in Horfley (I). 

The laft line of the infeription acquaints us with 
the caufe of erecting this altar, which was the per¬ 
formance of fome vow, formerly made by Peregri- 
nus. And it is not improbable, that he had laboured 
under fome bodily diforder, which occafioned his 
going to Bath for the benefit of the waters, which 
in the time of the Romans were in fo high efteem. 
And the good fuccefs, which he met with by the ufe 
of them, may be concluded from the tenor of the 
infeription, wherein he makes his acknowledgement 
to the deities above mentioned, for the benefit he had 
received thro their favour, in confequence of his ad- 
dieffes to them for that purpofe. For as it was a 
common notion of the antient pagans, that all hu¬ 
man affairs were under the direction of their deities; 
fo in any danger or misfortune they ufed to folicite 
them for releif, with vows and promifes of erecting 
altars and other buildings to their honour, in cafe of 
a favourable anfwer. Which, when performed, they 
were faid Vo turn fohere , as the letters v. s. here im- 
ply. 

11. The other infeription, on the lower altar, when 
expreffed in words at length, may be read in the fol¬ 
lowing manner: 

Sulevis Sullnus Scultor , Brucett Jihus, Jacrum fe¬ 
cit libens merito. 


(i) Brit. Rom. Ind. cap. r. Spon has publifhed afmall treatife 
upon this fubject, with the following title: Ignotorum atque ob- 
Jcursrum deorum aras, Studio Jacobi Sponii. Lugd, 1676,12mo. 

P p 2 That 
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That the firft word Svlevis denotes a name given 
to certain rural godeftes, called Sulevae , is plain from 
an infcription found on a ftone at Rome, and pu¬ 
blished by Fabretti, in which they are joined with 
Campeftrcs. Moft of thofe female deities, which 
confided of a plurality, whether benevolent or hurt- 
fal, are commonly reprefented as three in number. 
Such were the Eumenides , Gorgons , Graces , Harpy es, 
Hefperides , Sirens, Sibylls, and fome others mentioned 
by Fabretti (i). And agreably to this notion three 
female figures in a group, cut on ftone, have been 
found in three different places at Homefleeds , a Ro¬ 
man ftation in Northumberland, and publifhcd by 
Borfley (2). And tho no inferiptions now remain, 
to inform us whom they were defigned to reprefent,the 
ftones being very much broken $ yet by their Several 
attributes they all appear to be deities, or their at¬ 
tendants. But in the draught of the ftone given us 
by Fabretti, three female figures are exhibited in a 
firing pofture, and under them three male figures 
ftanding, with an altar placed between them, and a 
fwine prepared for facrifice j and below this fculpture 
ftands the infcription, in the words following: 
SVLEVIS-ET-CAMPESTRIBVS-SACRVM 
L- AVRELIVS-QVINTVS •> LEG VIIX GEMINAE 
VOTVM-SOLVIT-LAETVS’LIBENS 
DEDICAVIT-VIIir-K-SEPTEMBRE-BRADVA-ET 
VARO COS (3) 


(x) De dquis et dquaedubi, in Gracv , Thefaur , antiquitat * 
Rom, Tom. iv, p, ^ 7 33- 

(2) Brit, Rom . Nortbumb , xlviii 3 xlix,I. 

(3) That infcription was afterwards republiflhed by Spon, in his 
MifcelL erudit . aniiq,p, 107; tho not altogether with his ufual ac¬ 
curacy^ as Fabretti elfewhere complains* Infcript « anttq, eh,p* 690* 

From 
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From this monument Montfaucon concludes, that 
as it contains only three female figures, the Sulevae 
and Campeftres were the fame godefles; tho the ori¬ 
gin of the former name, as he fais, is not known (i)* 
Nor indeed did the name itfelf, fo far as I can find, 
any where appear, but in that infcription, till the late 
difcovery of this altar at Bath. And I cannot but 
think with that learned writer, that the fame deities 
were intended by both thofe appellations. Tho I do 
not apprehend, that Sulevae and Campeftres were in 
all refpe&s fynonymous names, and of equal extent 
in their fignification; but that Campeftres was the 
common name of thofe rural godefles, who were 
diftinguiftied by particular titles in different places, 
where they were worfhiped as tutelar deities. Hence 
we have an altar in Gruter, infcribed to them only 
by the general name of Campeftres , without any ad¬ 
ditional title there given them (2). 

The two next words Svlinvs Scvltor mull, I 
think, hand for the names of the perfon, who dedi¬ 
cated this altar; as the two following, Brvceti f. 
acquaint us with that of his father. Had the word 
Scultor been fo writen thro a miftakefor Jculptor, and 
defigned to fignify his imployment; it fhonld, ac¬ 
cording to the ufual form of fuch infcriptions, have 
been placed after his father’s name; as in this fol¬ 
lowing given us by Reinefius: Jovi Optimo Maximo y 
et Dianae ViSirici San 6 lae , Lucius Valerius Lucil 


(1) L’Antiq. explic. Tom. i, pag, 411* and SupplgtH, ‘Itffi, up.vftm 

(2) Pag, m xv, Num, 2. 

filius. 
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film, Palatina (tribu), vafcularius (i), die at, dedi¬ 
cat (2). Befides, it can fcarce be fuppofed, that he 
could have been guilty of l'uch a miftake, as to omit 
the letter p in writing the name of his own art, had 
that really been his intention. 

The words Sacrvm fecit, in the laft line, are 
of the fame import with dedicavit j in which fenfe 
likewife facrum alone is often ufed. And fometiraes 
the reafon of the dedication is added, as: Sacrum , 
voto fufeepto, fecit , in Gruter (3). But that not be¬ 
ing mentioned here muft remain unknown. 

There is nothing faid in either of thefe inferiptions, 
which can afford any light towards fettling the time, 
when they were erefted. But fo far as appears from 
the form of the letters, they may not improbably be 
fuppofed of fomewhat a later date, than that men¬ 
tioned above (4), as found near the fame place. 


(1) Vafcuhrius was an artificer, who made veflels of any fort 
of metal, but cheifly of plate. CL\ in Verr, iv* cap* 24. Leg. 20* 
§. 2. D. de praeferipi . verb, 

(2) Clafs^ 1. Numb, 2$, 

(3) P a g' Ixxxti. 1. and mlxxjj. 8. 

(4) See pag* 285. 


XLVII. 
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XLVII. An Account of a remarkable Echi¬ 
nus: By Guftavus Brander, Efq\ F. R» S. 

Read Dec.u.rTT^ HIS echinus is of a very fmgular 
l 755- Jl fpecies. It appears to me to be of 
a middling nature between the echinus and the 
ftar-ffth. It comes from the ifland of Bourbon in 
the Eaft-lndies; and I cannot learn, that it is any 
where defcribed. (Plate VIII. Fig. 3.) 


XLVII I . An Account of the Impreffon on a 
Stone dug up in the If and of Antigua, and 
the Quantity of Rain fallen therefor Four 
Tears: In a Letter from the Revere?id 
Mr. Francis By am to William Fauquier, 

EJf F. R. S. 

Dear Brother, Antigua, March 31,175s. 


Read Dec. 11, y\ S you have the honour to be a 
* 755 . XjL member of the Royal Society, I 
have fent you, by Captain Barrett, in a box directed 
for you, what I efteem to be a great curiofity. It is 
a ftone, that was brought from a quarry, for a build¬ 
ing in the town: the quarry is in the fide of a moun¬ 
tain, and is about three hundred yards higher than 
high-water mark, and about two miles from the fea- 
When the mafon ftruck it with his hammer, it fplit in 
two, and difcovered the exa£t portraiture of a fi/h (on 
each ftone) which wc call an old wife. (Plate IX.) 
I have likewife fent you an account of the quantity of 
rain, that has fallen in this place for four years laft 

paft. 
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pafl. Had I had fuch an inftrument, as Mr. Derham. 
had, to meafure the hundredth part of an inch, it 
would have increafed the quantity greatly j but I have 
only taken notice of it when it amounted to the tenth 
part of an inch. My inftrument is very Ample and 
plain; it is a tin veflel about thirteen inches high, 
tire aperture at top is four inches and an half fquare, 
the bottom the fame j the oppofite fides parallel to 
«ach other. It ftands in my garden, free from the 
drippings of any trees or houies, and railed upon a 
pedeftal, about two feet from the ground. You will 
obferve a x in September f i, and September 54. In 
thefe months we- had hurricanes. If any thing of 
this kind would be agreeable to you, or the Society, 
I fhall take great pleafure in communicating them, 
when in my power. I am, dear brother, 

March 31,1753. Your affectionate brother, 

F. Byam, 


A Table of the Rain, which has fallen in Antigua, 
from 17£ 1 to 17 54,. 


7751 Inch. 

Tenths 

r 75 2 

Inch. 

Tenths 

'753 

Inch. 

Tenths 

1754 Inch. 

Tenth! 

Jan. 2 

6 

Jan. 

O 

6 

Jan. 

3 

I 

J an. 0 

8 

Feb. 1 

5 ■ 

Feb. 

0 

0 

Feb. 

X 

7 

Feb. 1 

0 

March 2 

1 

March 3 

2 

March 3 

2 

March 2 

8 

April 2 

5 

April 

O 

0 

April 

2 

2 

April 2 

1 

May 7 

2 

May 

O 

0 

May 

2 

X 

May 6 

3 

June 4 

' 3 

June 

s 

7 

June 

2 

3 

June 9 

9 

July 3 

4 

J u h 

2 

9 

July 

2 

8 

July 6 

3 

Aug. 3 

6 

Aug. 

IO 

0 

Aug. 

5 

1 

Aug. 7 

0 

Sept. X 6 

2 

Sept. 

5 

6 

Sept. 

3 

9 

Sep. X 14 

0 

Q&o. 4 

8 

Odo. 

4 

8 

Odo. 

4 

3 

oa. u 

2 

Nov. 3 

9 

Nov. 

2 

8 

Nov. 

0 

8 

Nov. 6 

6 

Dec. 4 

7 

Dec. 

4 

7 

Dec. 

X 

3 

Dec. 7 

- 

5 1 

8 


43 

3 


32 

2 

j 

75 

2 


vr tv 
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XLIX. A Letter to the Right Hmmrahle 
George Earl of Macclesfield, Prefident of 
the Royal Society, concerning the Stones 
mentioned in the preceding Article . By Mr. 
Arthur Pond, F. R. S. 

My Lord, 

Read Feb. 5, 4 S your Lordlhip was pleafed to in- 

17561 i\. form me, that the council had 

thought fit to order Mr. Byam’s account of the foffil 
fifh, found in Antigua, to be printed, which curious 
fpecimen my worthy and mod e(teemed friend Wil¬ 
liam Fauquier, Efq; was kindly pleafed to add to 
my collection j I have made a drawing of it, that a 
print, the bed illudration of the account, may ac¬ 
company it, and have taken the liberty add a (hort 
defcription of the colours, and fome other particu¬ 
lars, which will not be apparent in the print. 

The impreffion of this fifh is in a chalky kind of 
(tone, of a pale ochrey colour ; fome parts, when 
fcraped, are white, and all the impreffion is of a yel- 
lowifh brown, nearly the colour of brown ochre. 

The impreffions of the bones and fins are very per¬ 
fect ; and the cavity, that contained the back-bone, 
extremely (harp and delicate. When I firlt faw it, 
two or three of the vertebras were in it. All the ca¬ 
vities of the bones are now fufficiently open to con¬ 
tain them, and ’tis probable, that mod, if not all of 
them, were in the done, when it was fird fplit. 

Between the rib-bones and the two long fins, 
which come down from the head, which parts were 
Vol. 4p. Q_q only 
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only flefhy, there is not any imprcffion, the Rone 
having united quite through ; and on the upper part 
of the fin, by the fide of the cheek, is a deep im¬ 
preffion of a very fmall cockle-ffiell. The impref- 
fion on the counter-part of. the ilonc is much the 
fame, except that the tail is wanting. 

The forms in this fifh are fo very delicate and ele¬ 
gant (as indeed they are in all the works of nature), 
that I do not pretend to have done them juftice j but 
I have been particularly careful not to exagerate or 
add the fmalleffc trifle, by way of making it feem more 
complete or perfect than it is. I am, with the greateft 
refpedt, 

Your Lordfhip’s 

Great Queen-ftreet, moft obedient and 
Feb. 5, 1756. 

moft devoted fervant, 

Arthur Pond. 

L. An Account of the Effe&s of Light¬ 
ning in the Danifli Church , in Wellclofc- 
Square. By Guftavus JBrander, Efq\ 
R R, S. 

Read Dec. 18, T_T A VING been informed, that the 
I7S5 ’ JlJL lightning fome time fince had 
done damage to the Danifl.1 Church in Wellclole- 
fquare, Ratcliff-highway, I waited on Mr. Michel- 
fon the minifter, who lives in the fquare, to know 
the particulars, and who very obligingly informed 

me. 



[ 299 ] 

me, that on Monday the 17th paft, between fix and 
feven o’clock, there was, among many others, one 
moft amazing flafh, accompanied with a clap of 
thunder, that equalled in report the largeft cannon: 
That the next morning, obferving the church-clock 
to he latent, they went into the bellfry, and found 
the wire and chain, that communicated from the 
clock in the bellfry to'the clapper in the turret, where 
the bells hangs, to .be melted 5 and that the fmall bar 
of iron from the clock, that gives motion to the 
chain and wire, juft where the chain was faftened, 
was melted half through, the bar being about three- 
fourths of an inch broad, and half an inch thick. 
Several links of the chain, and of the wire, I have' 
now the honour to fliew you, when it will be ob- 
ferved, that the lightning took effic6t only in the 
joints. But whether it entered by communication 
from the wire expofed to the air in the fmall turret, 
through the roof of the bellfry, or at the windows, 
there being feveral panes broke in the fouth and weft 
corners, I cannot fay; although I prefume rather the 
firft way, as it is very poffible, that the bare report of 
the thunder might have occafioned the latter. 

The pieces of the wire and chain were fcattered 
over the whole bellfry, nor could it be difcerned,, 
that the wood-work, or aught elfe, had buffered. 


IX 


Qji 2 
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LI. EleBrical Experiments , made in pur- 
fuance of thofe by Mr. Canton, dated 
Decem. 3, 1753 ; with Explanations by 
Mr. Benjamin Franklin, Communicated 
Mr. Peter Collinfon, F. R. S. 

Philadelphia, March 14, 1755. 

Principles, 

Read Dec. 18, j, TTJ'LeCtric atmofpheres,that flow round 
l75S ' Lis non-eleCtric bodies, being brought 
near each other, do not readily mix and unite into 
one atmofphere, but remain feparate, and repel each, 
other. 

This is plainly Teen in fufpended cork balls, and 
other bodies electrified. 

II. An eleCtric atmofphere not only repels another 
eleCtric atmofphere, but will alfo repel the eleCtrie 
matter contained in the fubftance of a body ap¬ 
proaching it; and without joining or mixing with it, 
force it to other parts of the body, that contained it. 

This is fhewn by feme of the following experi¬ 
ments. 

III. Bodies electrified negatively, or deprived of 
their natural quantity of electricity, repel each other, 
(or at leaf! appear to do lo, by a mutual receding) as 
as well as thofe electrified pofitively, or which have 
electric atmofpheres. 

This is fhewn by applying the negatively charged 
wire of a phial to two cork balls, fufpended by filk 
threads, and by many other experiments. 


Prepa - 
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Preparation . 

Fix a tafiel of 15 or ao threads, 3 inches long, at 
one end of a tin prime conductor; (mine is about 
f feet long, and 4 inches diameter), fupported by 
iilk lines. 

Let the threads be a little damp, but not wet. 
Experiment I. 

Pafs an excited glafs tube near the other end of the 
prime conductor, Jo as to give it fome /parks, and 
the threads will diverge. 

Becaufe each thread, as well as the prime conduc¬ 
tor, has acquired an elaftic atmofphere, which re¬ 
pels, and is repelled by, the atmofpheres of the other 
threads: if thofe feveral atmofpheres would readily 
mix, the threads might unite, and hang in the mid¬ 
dle of one atmofphere, common to them all. 

Rub the tube afrejh , and approach the prime conductor 
therewith, crojsways , near that end , but nigh enough 
to give [parks j and the threads will diverge a little 
more. 

Becaufe the atmofphere of the prime conduftor is 
preffed by the atmofphere of the excited tube, and 
driven towards the end where the threads are, by 
which each thread acquires more atmofphere. 

Withdraw the tube , and they will cloj'e as much. 

They clofe as much, and no more, becaufe the 
atmofphere of the glafs tube, not having mix’d with 
the atmofphere of the prime conductor, is withdrawn 

intire. 
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intire, having made no addition tOj or diminution 
from, it. 

Bring the excited tube under the tuft of threads , and 
they will cloje a little . i • 

They clofe, becaufe the atmofphere of the glafs 
tube repels their atmofpheres, and drives part of them 
back on the prime conducer. 

Withdraw it, and they will diverge as much. 

For the portion of atmofpheie, which they had 
loft, returns to them again. 

Experiment II. 

Excite the glafs tube, and approach the prime con¬ 
ductor with it, holding it aCrofs near tide oppoflte 
end, to that on which the threads hang, at the di- 
flance of C, or 6 inches. Keep it there a few fe- 
conds, and the threads of the tajjels will diverge. 
Withdraw it, and they will clofe. 

They diverge, becaufe they have received eleCtric 
atmofpheres. from the eleCtric matter before con¬ 
tained in the fubftance of the prime conductor; but 
which is now repelled and driven away, by the atmof¬ 
phere of the glafs tube, fi om the parts of the prime 
conductor, oppoflte and neareft to that atmofphere, 
and forced out upon the furface of the prime con¬ 
ductor at its other end, and upon the threads hang¬ 
ing thereto. Were it any part of the atmofphere of 
the glafs tube, that flowed over and along the prime 
conductor to the threads, and gave them atmofpheres 
(as in the cafe when a /park is given to the prime 
conductor, from the glafs tube), fuch part of the 

tube’s 
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tube's atmofphere would have remained, and the 
threads continue to diverge ; but they clofe on with¬ 
drawing the tube, becaufe the tube takes with it all 
its own Atmofphere , and the electric matter, which 
had been driven out of the fubftance of the prime 
conductor, and formed atmofpheres round the threads, 
is thereby permitted to return to its place. 

Take a Jpark from the prime conductor, near the 
threads, when they are diverged as before, and they 
will clofe. 

For by fo doing you take away their atmofpheres, 
compofed of the electric matter driven out of the 
fubftance of the prime conductor, as aforefaid, by 
the repellency of the atmofphere of the glafs tube. 
By taking this fpark you rob the prime conductor of 
part of its natural quantity of the electric matter; 
which part fo taken is not fupplied by the glafs tube, 
for when that is afterwards withdrawn, it takes with 
it its whole afmofphere, and leaves the prime con¬ 
ductor eledtrifed negatively, as appears by the next 
operation. 

Then withdraw the tube, and they will open again. 

For now the electric matter in the prime conduc¬ 
tor, returning to its equilibrium, or equal diffufion, 
in all parts of its fubftance, and the prime con¬ 
ductor having loft fome of its natural quantity, the 
threads connected with it lofe part of theirs, and 
fo are ele&rifed negatively, and therefore repel each 
other, by Pr. III. 

Approach the prime conductor with the tube near the 
the fame place as at fir ft, and they will clofe again. 

Becaufe 
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Becaufe the part of their natural quantity of elec¬ 
tric fluid, which they had loft, is now reftored to 
them again, by the repulfion of the glafs tube forcing 
that fluid to them from other parts of the prime 
conductor: fo they are now again in their natural 
ftate. 

Withdraw it, and they will open again. 

For what had been reftored to them is now taken 
from them again, flowing back into the prime con¬ 
ductor, and leaving them once more eleCtrifed nega¬ 
tively. 

grins; the excited tube under''the threads, and they 
1will diverge more. 

Becaufe more of their natural quantity is driven 
from them into the prime conductor, and thereby 
their negative electricity increafed. 

Experiment III. 

fhe prime conductor not being eleBrified, bring the 
excited tube wider the tajjel, and the threads will 
diverge. 

Part of their natural quantity is thereby driven out 
of them into the prime conductor, and they become 
negatively eleCtrifed, and therefore repel each other. 

Keeping the tube in the fame place with one hand , 
attempt to touch the threads with the finger of the 
other hand , and they will recede from the finger. 

Becaufe the finger being plunged into the atmo- 
fphere of the glais tube, as well as the threads, part 
of its natural quantity is driven back through the 
® hand 
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hand and body, by that atmofphere, and the finger 
becomes, as well as the threads, negatively eledrifed, 
and fo repels, and is repelled by them. To con¬ 
firm this, hold a flender light lock of cotton, two cc 
three inches long, near a prime conductor, that i$ 
eledrified by a glafs globe, or tube. You will fee 
the cotton ftretch itfelf out towards the prime con¬ 
duit or. Attempt to touch it with the finger of the 
other hand, and it will be repelled by the finger. 
Approach it with a pofitively charged wire of a bot¬ 
tle, and it will fly to the wire. Bring near it a ne¬ 
gatively charged wire of a bottle, it will recede from 
that wire in the fame manner, that it did from the 
finger; which demonftrates the finger to be nega¬ 
tively eledrifed, as well as the lock of cotton fo 
fituated. 


LII. ExtraB of a better concerning Ele&ri- 
city , from Mr. B. Franklin to Monf De- 
libard, inclofed in a better to fir. Peter 
Collinfon, F. R. S. 


Philadelphia, June 29, 1755. 


Read Dec. i^TT OU defire my opinion of Pere Bee- 
I75S ’ Jl caria’s Italian book. I have read it 
with much pleafure, and think it one of the befl: 
pieces on the fubjed, that I have feen in any lan¬ 
guage. Yet as to the article of water-fpouts, I am 
not at prefent of his fentiments; though I muft own 
with you, that he has handled it very ingenioufly. 
Mr. Collinfon has my opinion of whirlwinds and 
V0L.4 9 * R r water- 
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waterfpouts at large, written fome time fince. I 
know not whether they will be publifhed ; if not, I 
will get them tranfcribed for your perufal. It does 
not appear to me, that Pere Beccaria doubts of the 
abfolute impermeability of ghjs in the fenfe I meant it j 
for the inftances he gives of holes made through 
<rlafs by the eleftric ftroke are fuch, as we have all 
experienced, and only £hew, that th$ eledric fluid 
could not pafs without making a hole. In the fame 
manner we lay, glafs is impermeable to water, and 
yet a flream from a fire-engine will force through the 
ftrongeft panes of a window. As to the effiedt of 
points in drawing the ele&ric matter from clouds, 
and thereby feciiring buildings, GV. which, you fay, he 
feems to doubt, I muft own I think he only fpeaks 
modeftly and judicioufly. I find I have been but 
partly underftood in that matter. I have mentioned 
it in feveral of my letters, and except once, always 
in the alternative , viz. that pointed rods eredted on 
buildings, and communicating with the moift earth, 
would either prevent a ftroke, or, if not prevented, 
would conduit it, fo as that the building Ihould fuffer 
no damage. Yet whenever my opinion is examined 
in Europe, nothing is confidered but the probability 
of thofe rods preventing a ftroke, or explofion; 
which is only a part of the ufe I propofed from them; 
and the other part, their conducting a ftroke, which 
they may happen not to prevent, leems to be totally 
forgotten, tho’ of equal importance and advantage. 

I thank you for communicating M. de Buffon’s 
relation of the effed of lightning at Dijon, on the 
7th of June laft. In return give me leave to relate 
an inftance I lately faw of the fame kind. Being in 

the 
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the town of Newbury in New England, in Novem¬ 
ber laft, I was Ihewn the effe<fl of lightning on their 
church, which had been ftruck a few months before. 
The fteeple was a fquare tower of wood, reaching 
feventy feet up from the ground to the place where 
the bell hung, over which rofe a taper fpire, of wood 
likewife, reaching feventy feet higher, to the vane or 
weather-cock. Near the bell was fixed an iron ham¬ 
mer to ftrike the hours ; and from the tail of the 
hammer a wire went down through a fmall gimlet- 
hole in the floor that the bell Hood upon, and thro’ 
a fecond floor in like manner; then horizontally un¬ 
der and near the plaiftered cieling of that fecond 
floor, till it came near a plaiftered wall; then do,wn 
by tfoj fide of that wall to a clock, which flood 
about twenty feet below the bell. The wire was 
not bigger than a common knitting needle. The 
fpire was fplit all to pieces by the lightning, and the 
parts flung in all directions over the fquare, in which 
the church flood, fo that nothing remained above 
the bell. 

The lightning palled between the hammer and tfie 
clock in the above-mentioned wire, without hurting 
either of the floors, or having any effeCt upon them, 
except making the gimlet-holes, through which the 
wire pafled, a little bigger, and without hurting the 
plaiftered wall,, or any part of the building, fo far as 
the aforefaid wire and the pendulum wire of the clock 
extended; which latter wire was about the thicknefs 
of a goofe quill. From the end of the pendulum 
down quite to the ground the building was exceed¬ 
ingly rent and damaged, and fome ftones in the 
foundation-wall torn out, and thrown to the diftance 
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of twenty or thirty feet. No part of the afore¬ 
mentioned long fmall wire, between the clock and 
the hammer, could be found, except about two 
inches, that hung to the tail of the hammer, and 
about as much, that was fattened to the clock ; the 
reft being exploded, and its particles diffipated_ in 
fmoke and air, as gun-powder is by common fire, 
and had only left a black fmutty track on the plaifter- 
ing, three or four inches broad, darkeft in the mid¬ 
dle, and fainter towards the edges, all along the 
cieling, under which it patted, and down the wall. 
Thefe were the effefts and appearances: on which I 
would only make the few following remarks • viz. 

1. That lightning, in its paffage through a build¬ 
ing, will leave wood to pafs as far as it can in metal, 
and not enter the wood again till the conductor of 
metal ceafes. 

And the fame I have obferved in other inftances, 
as to walls of brick or ftone. 

2. The quantity of lightning, that patted through 
this fteeple, mutt have been very great by its effects 
on the lofty fpire above the bell, and on the fquare 
tower all below the end of the clock pendulum. 

3. Great as this quantity was, it was conduced 
by a fmall wire and a clock pendulum, without the 
leaft damage to the building fo far as they extended. 

The pendulum rod being of a fufficient thick- 
nefs, conducted the lightning without damage to it- 
felf j but the fmall wire was utterly deftroyed. 

f , Though the fmall wire was itfelf deftroyed, yet 
it had condu&ed the lightning with fafety to the 
building. 


6 . And 
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6 . And from the whole it feems probable, that 
if even fuch a fmall wire had been extended from 
the fpindle of the vane to the earth, before the ftorm, 
no damage would have been done to the fteeple by 
that ftroke of lightning, though the wire itfelf had 
been deftroyed. 


LIII .A Letter concerning the Effe&s of Light¬ 
ning at Darking in Surrey, from Mr. 
William Child to Mr . James Pitfold. 
Communicated hy Mr. Peter Collinfon, 
F. R. S. 


SIR, Darking, Sept. 30, 1755. 


Read Dec. 18, A FTER feveral difappointments of 
* 755 - fending you the account I fo long 

ago promifed, you have here the beft particulars I 
can obtain. The day, on which the ftorm happened, 
was Monday the 16th of July 175-0, about feven 
o’clock in the evening. During the preceding part of 
the day the air was of a very red fiery appearance, 
accompanied with frequent thunderings. About fix 
o’clock the wind arofe, and blew exceeding ftrong, 
and in a very ftiort time the hemifphere became 
uncommonly dark; the flaftes of lightning were 
much ftronger, and came in very ftiort intervals of 
time, and the thunder-claps long and loud, attended 
with a very hard rain for near half an hour, in which 
time came the ftrongeft flafh of lightning I ever faw, 
and inftantly with it the moil terrible burft of thun¬ 
der. 
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der. I was then in an open fhop, not more than 
200 yards from Mr. Worsfold’s houfe, where it did 
the damage. Several perfons, who were nearer, faw 
at the fame time, in different places about the houfe, 
large balls of fire, which, as they fell upon the 
houfes or ground, divided into innumerable directions* 
I fhould have mentioned, that the wind was fouth- 
Ward during the whole firorm. 

The lightning entered Mr. Worsfold’s houfe up¬ 
on the fouth fide of the roof, clofe in a fmall angle 
of a ftack of chimneys, that fiand out feveral feet 
above the tiling, and falling perpendicular through 
the roof, met with a fmall crank, which was in a 
paflage between the north and fouth chambers; To 
which crank hung a bell, and from the crank went a 
wire both ways into the two chambers. It ran along 
the wire, that went into the back or fouth chamber, 
melting it to the end, and, when it left it, fplit the 
poft of a bed, that flood in the chamber, as though 
it had been cleft with wedges. It followed the courfe 
of the other wire into the north chamber, which 
turned towards the eaft, and went partly round the 
room, following its direction in every angle where the 
wire went *, till it reached the end, which was joined 
by a firing, to which hung a handle for ringing the 
bell, it being clofe by the fide of the bed: but 
the greateft force of the lightning feemed to fall per¬ 
pendicular down the fide of a wall in the chamber. 
Againft the chimney were hung feveral barometers, 
the glafies of which were all fhattered to pieces, and 

* Tfrefe wires conducing the lightning, as far as they went, 
confirms Mr. Franklin’s opinion, that if they had been extended 
to the earth, the great damage, that enfued, might have been pre¬ 
vented. 

forcing 
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forcing away the plaiftering of the wall, entered the 
{hop, piercing through the two upper {helves, and 
the parcels of nails, &c. that were upon them.. And 
here it is obfervable, that from the perpendicular 
courfe it took the fame direction in the {hop, as in 
the chamber over it, but in almoffc as many lines as 
there were {helves, leaving very vifible marks of its 
courfe. Near its perpendicular courfe in the {hop, 
upon one of the {helves, it pierced through feven 
box-irons, making a fmall hole about the bignefs of 
common {hot on one fide, and leaving a roughnefs 
on the oppofite fide of each box where it Came out. 
The feveral parcels of nails, tacks, hinges, <&c. that 
lay in the courfe it took, were very plainly affedted 
by it: fome of the fmall tacks in particular were 
foldered together, fix, feven, eight, or ten in a clump, 
as if they had had fcalding metal run over them. 
The papers of the parcels were burnt in fmall holes. 
At one end of the {helves hung feveral long pendu¬ 
lums, the fprings of which were melted fo that they 
fell to the ground and the lightning fpreading its 
remaining force to fome littered draw and packing- 
paper, that lay about the fhop, fet fire thereto, which 
was happily extinguifihed without doing any further 
damage. Mr. Worsfold was in his fhop the whole 
time, but received no hurt. 

This, Sir, is the bed account I can procure j from 
which if you can reap any fatisfadtion, I fhall think 
myfelf happy in having it in my power to oblige 
you. I am 

Your moil humble fervant, 

W. Child, 

LIV. 


Darking, Sept. 30, 
1735 - 
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L1V. An Account of the great Benefit of 
blowing Showers of frejh Air up through 
difiillingLiquors. By Stephen Hales, D> JO* 

F. R. S. 

Read Dec. 18, r ~M H E great importance of having a 
1 7SS- fufficient fupply of frefh water in 

fhips has been the occafion of many laudable at¬ 
tempts to make fea-water frefh and wholfome: but 
all the attempts and difeoveries hitherto made have 
laboured under this great and material objection, viz* 
the great quantity of fuel, that was neceflary to diftil, 
with a flow progrefs, a fmall quantity of water, by 
any methods of diftillation hitherto known. But 
I have lately happily, 1 mod unexpectedly, difeovered 
an eafy and effectual method to diftil great quanti¬ 
ties of water with little fuel j which I was led to by 
the following incidents; viz* Mr. Shipley, fecretary 
of our Society for the encouragement of arts , ma¬ 
nufactures and commerce , brought me acquainted 
with Mr. William Baily of Salifbury-court, the au¬ 
thor of many ingenious contrivances; who the wed 
me, in a fmall model of a tin veflel, a method, by 
which he has happily increafed the force of the en¬ 
gine to raife water by fire, viz., by lifting up fome 
of the boiling water, at every if roke, by means of a 
conical veflel, with fmall holes in it, full of tow; 
'"whereby the quantity of the afeending fleam or 
wreak was confiderably increafed. This led me to 
think, that a greater quantity of liquor might alfo 
by this means be diftilled j but on trial I found the 

increafj 
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mcreafe to be only one twelfth part, though confi- 
derable in the expanded form of a fteam. Hence 
j was led to try what would be the effedt of caufing 
an inceffant ftiower of air to alcend through the 
boiling liquor in a ftill; and this, to my furprize, I 
found on trial to be very confiderable. There was 
another circumftance alfo, which probably conduced 
to lead my mind to this thought, viz. About fix 
months before, Mr. Littlewood, a fliipwright at 
Chatham, came thence purpofely to communicate to 
me an ingenious contrivance of his, foon to fweeten 
{linking water, by blowing a £hower of frefh air 
through a tin pipe full of fmall holes, laid at the 
bottom of the water. By this means, he told me, 
he had fweetened the {linking bilge water in the well 
of fome fhips ; and alfo a butt of {linking water in 
an hour, in the fame manner as I blew up air thro' 
corn and gunpowder, as mentioned in the book On 
Ventilators. 

i. The method, which I ufed to blow filowers of 
air up through the diflilling water, was by means of 
a flat round tin box, fix inches diameter, and an inch 
and half deep; which is placed at the bottom of 
the ftill, on four knobs or feet half inch high, to 
make room for the liquor to fpread over the whole 
bottom of the ftill, that the heat of the fire may 
CQme at it. In larger {bills this box mud be propor- 
tionably larger, and have higher feet. And whereas 
the mouth of the ftill is too narrow for the tin box 
to enter, which box ought to be within two inches 
as wide as the bottom of the ftill; therefore the box 
may be divided into two parts, with a hinge at one 
edge or fide, and a clafp at the other, to fix it toge* 
You 4 9 . S f ther, 
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ther, when in the ftill. This box mull be of cop- 
per for dialling fea-water; mine was made of tin, 
for other liquors alfo. The air-pipe, which pa ills, 
through the head of the ftill, will help to keep the 
air-box from moving to and fro by the motion of the 
ftiip ; or, if that (hould not be found fufiicient, three 
or four fmall ftruts may be fixed to the fides of the 
air-box. They muft reach to the fidcs of the ftill. 
The cover and fides of the air-box were punched full 
of very fmall holes, one-fourth inch diftant from' 
each other, and about the twentieth part of an inch 
in diameter. On the middle of the cover or lid of 
this air-box, was fixed a nofil more than half inch 
wide, which was fitted to receive, to put on, and 
take off the lower end of a tin pipe, which was 
twenty inches long, and paffed through a hole in 
the head of the ftill: four inches of the upper end 
of this pipe were bent to a crook, almoft at a right 
angle to the upright ftem, in order thereby to unite 
the crook to the widened nofe of a pair of kitchen 
double bellows, by means of a Ihort leathern pipe 
of calves-fkin. See Plate X. Fig. I. This tin air- 
box, and many more of them for other perfons, were 
made by Mr. Tedway, tinman, over-againft the 
Meufe-gate, Charing-crofs. 

3, The double bellows were bound fait to* a ■frame, 
at the upper part of the iron nofe, and at the lower 
handle, in order the more cominodioully to work 
them. And that the upper half of the double 
bellows may duly rife and fall, in order to caulc a 
conftant ftream of air (beftdes the ufual contract¬ 
ing fpiral fprings withinfide), fevcral flat weights of 
lead muft be laid on the upper part of the bellows,- 

near 



C 315 1 

near the handle, with a hole in their middle, to fir 
them on an upright iron pin fattened on the bellows j 
that by this means the weights may the more com- 
modioufly be put on or taken off. For, according 
to the different depths of the liquor in the {till, fo 
will the force of the included air, againft the upper 
board of the bellows, be more or lei's. Thus, fup- 
pofmg the depth of the water in the ftill to be twelve 
inches, from the furface of the depreffed water in 
the air-box, then the preffure of the included air 
againft the upper part of the bellows, will be equal 
to that of a body of water a foot deep, and as broad 
as the inner furface of that board. It will, therefore, 
be requifite to add or take off weights, according to 
the different depths of the water in the ftill, at dif¬ 
ferent periods of the fame diftillation. The bellows 
■muft be proportionable to the fizc of the ftill, but 
need not be very large. Where-ever the ftills are 
fixed in fhips, the air may be conveyed to them from 
the bellows, either through a fmall leathern pipe, 
diftended with fpiral codes of wire, or through Bam¬ 
boo canes, or broad fmall wooden pipes, like hol¬ 
low fifiling rods. 

4. - When I firft diftilled in this ventilating way, 
in order to eftimate, what the difference might be 
in the quantity diftilled, by that or-the common me¬ 
thod, I tried both ways, by receiving the diftilled 
liquor into a quarter of a pint glafs, eftimating the 
times by a pendulum beating leconds. Where I 
found, to my furprize, that fometimea three times 
more was diftilled'by ventilation than,by the ufual 
way; But finding inequalities in the fmall quantities 
.thus diftilled, in order the more fully and afluredly 

S f 2 t® 
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to afcertain the true proportion’ there was in the two 
methods of dialling', I put three gallons of water 
into the ftill; and, when it boiled, put on the bill¬ 
head, and fixed its nofe to the worm-tub pipe 5 which 
tub was full of cold water. When it had diftilled' 
for an hour, the receiver was inftantly taken away. 
And on meafuring the diftilled water, found it to be 
two quarts and 45 cubic inches by a glafs divided 
into cubic inches. And a gallon containing 282 
cubic or folid inches, this quantity of diftilled wai¬ 
ter, which was 186 cubic inches, is -fth part of a 
gallon. 

y. Then, filling the ftill as full of water as before, 
and when it began to boil,, fixing the head to the 
ftill and worm-tub, which was ‘full of cold water; 
there was diftilled in an hour, with conftantly blow¬ 
ing fhowers of frefh air up through the billing li¬ 
quors, five quarts, lefs by feven cubic inches, which 
is 34f.5ths cubic inches $ that is, little lefs than the 
double of the quantity, that is diftilled in the ufual 
way. In feveral other diftillations of a quart at a 
rime, I found the quantity diftilled by ventilation to 
be more than the double of that in the ufual way. 
So that the quantity by ventilation may, at‘a me¬ 
dium, be eftimated the double of the ufual diftillac¬ 
tion. It is the well known property of moving air, 
to carry along with it a confiderabie quantity of ad¬ 
joining vapour, as alfo of falling water to carry much > 
air down along with it. 

6. It is to be hoped therefore, that fo confider¬ 
abie an increafe in the quantity diftilled will be of 
great benefit to navigation, as it may be done in lefs 
time, and with lefs fi*e. 

7. In 
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r. In' the account of Mr. Appleby's procefs, for 
making fea-water frefh, which is publifhed by order 
of the lords of the admiralty, in the Gazette of 
Jan. 22, 175-4, it is faid, that a ftill, which contains 
20 gallons of water, will diftil 60 gallons in ten 
hours, with little more than one bufhel of coals 3 
and therefore 120 gallons in ao hours, with little 
more than two bufhels of coals. And by ventila¬ 
tion 240 gallons,, or a tunj and 24 gallons may be 
diftilleddn twenty hours,-making an allowance for 
the times of heating thofe ftills full of cold water; 
and a ftill fomethbg larger’ and wider will diftil 
a tun in 24 hours j which will more than fuffice for 
a fixty gun Ihip, with 400 men, whofe proviiion of 
water for four months is about no Tuns. And* 
larger fhips- may either have proportionally larger 
ftills, or elfe two of them. As for merchant-ihips - 
with few men, a fmall ftill will be fufficient. 

8. The fecond-lized ftills contain 10 gallons, and! 
will produce do gallons in 20 hours, with half the' 
above-mentioned fuelj and by ventilation 12 q ga)~- 
lons- 

9. The leaft ftills contain five gallons, and will 
produce 32 gallons in 20 hours j and by ventilation- 
64 gallons in 20 hours. 

10. I have ieen fome of thefe ftills at Mefirs. Steel 
and Stephens’s, over-againft Mercers-chapel, in Cheap- 
jfide, which have been made for this purpofe. There 
are holes in the feet of the iron frame or ftove,, to 
fcrew them down to the deck.. They were fixed at 
the fore-caftle before the maft, in King Charles-the: 
fecond’s time, when they thought' they had difoo-* 
vered the way to diftil fea-water, free from the noxi-- 

ou&-> 
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ous rpirit of fait, and from the naufeous bitter 
tafte. Or, if it be thought proper, one part of the 
fliip’s boiler may be made ufe of, by adapting a 
ftill-head to it. 

n. Now fuppofing a ftill to contain 2? gallons, 
.and that four parts in five of it, viz. 20 gallons aie 
diftilled off: then, in order to diftil a tun, or 210 
gallons, the ftill muff be emptied, cleunfed, and re- 
•filled eleven times; and if the whole be done in 24 
‘hours, full 16 of thofe hours will be taken up in 
diftilling at the rate of a gallon in about four minutes 
and an half; and the remaining eight hours of the 
24, being divided into 11 equal parts, they will be 
each near 44 minutes'to empty and cleanfe the ftill, 
*to refill it, and give the fea-water a proper bo’ling 
diftilling heat: whether this can be done in fo ftiort a 
-time, muft be known by experience, and ought 
therefore firft to be tried at land. 

ii. Dodtor Butler, in his lately publifhed method 
•of procuring frejh voattr at fea , propoles the pouring 
-in more fea-water into the ftill, thro’ a funnel fixed 
.in a fmall hole in the head or upper part of the ftill, 
when more than half the former water is diftilled 
off; -by which means the water in the ftill will foon 
acquire a diftilling heat; and this to be repeated fe¬ 
deral times; but then it will be requifite to add each 
time more chalk, in fuch proportion as (hall be found 
requifite. It will be well to try this method in hopes 
•thereby to increafe the quantity of water that is 
diftilled. The hole in the head, or upper part of 
die ftill, is to be flopped with a fmall plate of cop- 
-per, fo fixed as to turn to and from over the hole. 

[i3.Dodqr 
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13. Doctor Butler ufed capital foap-lees, in the 
proportion of a wine quart to if gallons of fea-water, 
which fufficed for four or' five times repeated pour- 
ings-in of more fea-water into the ftill. But as I 
have found, that a fmall quantity of chalk has the 
fame good effe<ft, and is cheaper, and more eafily to 
be had, it is therefore preferable to foap-lees. 

14. When there is a fire in the cook-room, the- 
fea-water might be ready heated to put into the ftill, 
without any additional expence of fuel, in the fol¬ 
lowing manner, which I fhall here deferibej tho’ 

I think it probable that it will not be put in prac¬ 
tice; yet, as farther improvements may poffibly 
hereafter be made in it, and as it may be of ufe in 
fome cafes, at land at leaft, I fhall here give an ac¬ 
count of it, viz. 

1 y. About the year 1718, Mr. Schmetou, a Ger¬ 
man gentleman, got a patent here for heating great 
quantities of water, with little expence of fuel, which 
he then fhewed me. Having fixed a fpiral iron worm- 
pipe, in fuch a brick ftove or chimney as women 
heat their irons in, thereby caufing the water to run 
from a veflel, through the worm-pipe, feveral feet 
length round, in the fire. About thirty years after 
I acquainted Mr Cramond of Twickenham with this, 
as hoping it might be of benefit in diftilling fea- 
water. Upon which he procured fuch a fpiral iron 
worm-pipe, which was about twenty feet long, and 
fix-tenths inch diameter; the diameter of the fpiral 
code was about fourteen inches. 

16. This I fixed in a brick ftove in my garden* 
with its upper end fixed to a veffel, which contained 
45 gallons of water. I found the event of this fir ft 

trial 
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Vial to be as follows, viz. When the water run full 
bore, at the rate of a gallon in 17 feconds, the heat 
of the water was found, by a.mercurial thermome¬ 
ter held in the ftream, at the lower end of the pipe, 
to be 80 degrees above the freezing point, 180 de¬ 
grees being the heat of boiling water. When, by 
means of a turn-cock, a gallon of water was two 
minutes in running, then the heat was 140. At 
which rate the 45 gallons would be an hour and! 
half in running through the iron pipe; at which 
rate 25 gallons will run through in 50 minutes, with 
ib confiderable a degree of heat; and if it was an 
hour running, the heat would approach ftill nearer 
to a boiling heat, when ftrft put into the ftill, which 
would forward the diftillation, if wanted. 

17. I pumped the heated water up again into the 
upper veil'd j and thus continued to circulate the 
heating water, till its heat was 160 degrees in the 
upper veifel, viz. within 20 degrees, or one-ninth 
of boiling, the heat requifite for plentiful diftiilation. 
I was in hopes that if the water in the upper veffel 
could have been brought to a due degree of heat, 
and a ftiil-head were fixed on it, with its cooling 
worm-tub, then water might have been diftilled in 
fhips, by having the iron worm-pipe fixed in the 
chimney of the cook-room: But I found, that when 
the heat of the water in the upper veffel was 160 de¬ 
grees, viz. within one-ninth of boiling j then, in 
■cunning through the iron worm-pipe again, it was 
fo over-heated as to expand in the pipe, info an ex- 
plafive vaponr, which hindered the running of the 
water. However I thought it not improper to give 
an account of this attempt, notwithftanding it failed. 
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not knowing whether this method of heating water 
may not in fome cafes, at land at lead, be of ufe, 
thereby to fave, in fome degree, both fuel and time : 
Perhaps an iron worm-pipe of a larger bore might 
do better. 

18. The wafte of fuel will be lefs in proportion 
to the quantity diftilled in large, than in fmall Hills; 
and the wider the Hill-head is, fo much the more 
liquor will be diftilled, and more with a worm-tub 
than without it The worm-tub may be fo covered 
as to prevent the flowing over of the water by the 
motion of the flhip. 

ip. It is of great importance to take care to keep 
all parts of the Hill clean, that there may be no roll 
or verdigreafe in the copper, which will occafion vo¬ 
miting. 

20. If it be neceflary, the better to clofe the join¬ 
ing of the Hill head, it may be done with a lute or 
pafte, made of a mixture of powdered chalk and 
meal, wetted with fait-water. 

21. Now that feveral effectual means are difeo- 
vered, to make diftilled fea-water wholefome, and 
alfo to diftil it in much greater quantity in the fame 
ftill, in the fame time, and with nearly the fame 
quantity of fuel; it is reafonable to believe, that it 
will be of great benefit to navigation, not only in 
faving much ftowage room, for other important pur- 
pofes; but alfo in procuring freflh fweet wholefome 
water, inftead of flunking putrid water, hitherto ufed; 
which mu ft needs have a tendency to promote that 
putrid diftemper, the feurvy. And if withal due 
care be taken to exchange for frefh air the putrid 
clofe confined air of fhips, which has occafioned the 

Von. 49. T t death 
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death of millions of mankind; then navigation will 
become remarkably more healthy, and with little 
more danger to health and life than at land, except 
from ftorms. 

22. Now fuppofing, that, in a fixty gun fhip, the 
11 o tuns of water, for four months ufe, were di- 
ftilled at the expence of three bulhels of coals to a 
tun, this would confume nine chaldrons of coals: 
And as a chaldron of coals weighs about a tun and 
half; hence it appears, that coals will diftil about 
eight times their quantity of water. And the no 
tuns of water weighing (at the rate of 2240 pounds 
to the tun) 138 tunsj and the nine chaldrons of 
coals weighing thirteen tuns and half, that is 94 tuns 
and half lefs than the no tuns of ftore water; and 
allowing twenty-four tuns and half for the Hill, wa¬ 
ter-calks, and coals, there will be 70 tuns weight of 
ftowage faved thereby, for other ufes. Or if fome 
tuns of ftore-water are carried by way of precaution, 
which it will be advifeable to do, efpecially at fir ft, 
till they can be affured, by repeated experience, what 
quantity can be depended upon by diftillation ; even 
then about half the tunnage will be faved, which 
will be a very material advantage. 

23. Though when the diftilling liquor runs from 
the bottom of the worm-pipe, through a long pipe 
fixed to it, the wafte by the ventilating ruflhing air is 
not great, when the water in the worm-tub is not 
hot; yet the following precaution, if needful, may 
be ufed, in diftilling by ventilation, •viz. to fix at 
the lower end of the worm-pipe, by means of a 
wooden faucet, a fmall calk for a receiverthe fau¬ 
cet to enter the upper fide of the head of the calk, 

and 
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and in order to give a free paffage for the great quan¬ 
tity of ventilating air to pafs off, and withal, at the 
fame time to prevent the efcaping of much moift 
vapour with it, it will be proper to fix at the bung- 
hole a long upright pipe of wood, or of any metaL 
I ufed a gun-barrel four feet and a half long; thro’ 
which fome fmall degree of moift vapour efcaped ; 
as appeared by the dampnefs of a piece of paper, 
fixed at a little diftance above the mouth of the gun- 
barrel. This vapour became vifible, and much in— 
creafed, when the water in the worm-tub was very 
hot j at which time, lefs is diftilled into the calk- 
receiver s then alfo there is more danger of the fpirit 
of fait arifing. And it was obfervable, that the 
water in the worm-pipe veffel heated much fooner 
by ventilation than in the common way of diftilling- 
For which reafon that water ought to be changed fo 
much the oftener, which can eafily be done at fea. 
The cocks alfo at the fide of the worm-tub ought to 
be large, in order to let the hot water off the fafter. 

24. But though the water in the worm-tub 
was fooner heated by ventilation, becaufe a double 
quantity of hot fteam paffed through it more than 
paffed through it in equal times in the common 
way of diftil'ling; yet in the ufual way of diftil- 
lation the liquor in the ftill is hotter, with equal 
fire, as is evident by its aptnefs to boil over 
through the worm-pipe; whereas in the ventilating 
way it did not boil over, notwithftanding a very hot 
fire was purpofely made for a trial. The continual 
ftreams of afcending frelli air, not only in fome de¬ 
gree abating the heat of the water, but alfo incef- 
fantly carrying off the more rarefied particles of the 
water, which, when expanded into a repelling ftate, 

T t a do 
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do thereby caufe the overflowing ebullition of the 
water. On which account it is probable, that lefs 
fpirit of fait is formed and railed by ventilation than 
without it. As alfo on account of the frefh air 
afeending, not from the bottom of the hill, where 
is the greateft plenty of fait, efpecially towards the 
latter end of each diftillation 3 but about three inches 
from the bottom, viz. principally from the many 
holes at the furface of the air-box. 

25. And whereas the quantity raifed from the 
(till, and diftilled into the calk-receivcr, cannot be 
feenj the proper quantity to be diftilled in each 
diftillation may with great accuracy be known, by 
having a well-clofed pewter bottle, of the fize of 
about half a pint, with a brafs wire as big as a goofe 
quill, fixed to it, the wire to pafs through the re¬ 
ceiver-calk, near the bung-hole, which the floating 
pewter bottle will raife up, till the marks on the 
wire appear juft above the calk. I made ufe of a 
glafs phial for this purpofe. This wire will rife and 
fall freely, notwithftanding the motion of the fhip, 
if it paffes not only through the wood of the calk, 
but alfo through a metalline pipe two or three inches 
long, fixed in that hole. And it will be known by 
the limmering or boiling noife of the water in the 
Hill, whether it is hot enough to diftil; for the 
running of the water into the recciver-calk cannot 
be feen. 

2d. As it might be fufpetted, that more fpirit of 
fait would be raifed, and diftilled over in the venti¬ 
lating way, than without it; having procured 18 
gallons of fea-water by the Margate hoy, which was 
taken up at fome diftance from the fhore, I put three 

gallons 
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Gallons of this fea-water, as foon as I had received 
ft into the ftill; and when it began to diftil, air was 
blown up through it. For fome time, as is ufual, in 
the diftillation of fea-water, no fpirit of fait arofe ; 
but after diftil ling fome time longer, there were 
very weak whitifh clouds, with drops of folution 
of filver in aqua-fortis, as in the common way of 
diftilling. Hence we fee, that ventilation does not 
increafe the quantity of fait, but rather probably 
fomewhat decreafes it, for the reafons given, N p 24. 

27. I diftilled three gallons of fea-water, which 
had flunk, and became fweet again; when about 
ten quarts of it had been diftilled off, then there be¬ 
gan to be very weak whitifh clouds with folution of 
filver, but none with folution of mercury; which 
fhews the water to be hitherto good,, agreeably to 
what I formerly had found to be the good effed of 
diftilling fea-water, which had putrified, and be¬ 
come fweet again; of which I publifhed an account 
in the year 1 / 39 * But when 1 continued the diftil— 
lation on, a quarter of an hour longer, viz. till there 
was but a pint of water remaining in the ftill, and 
the falts were incrufted on its fides, up near three 
inches from the bottom, and lay in heaps at the bot¬ 
tom of the ftill, then the diftilled liquor had whitifh- 
clouds in it, with the folution of mercury in aqua¬ 
fortis. From this diftillation we fee, that- putre¬ 
faction, by diffolving the bittern fait and bitumen, 
into very minute parts, qualified them to combine 
with the more fixed common fait, fo as to detain 
them from rifing in diftillation. 

2-8. I diftilled three gallons of fea-water, with she. 
proportion of fix ounces.of Mr. Appleby s-lapis in* 

fernalis,, 
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fernalis, and fix ounces of calcined bones to twenty 
gallons of fea-water, as he diredts. This water la¬ 
thered well with foap, and boiled peas well. 

29. I diftilled alfo fome fea-water with half an 
ounce of ftone-lime to a gallon, from the Clec hills 
in Herefordfhire, which having been preferved ten 
months in a firkin, had flacked to dry powder. This 
diftilled water did alfo lather well with foap, and 
boiled peas well j which proves that the lime, which 
is a fixed body, docs not diftil over with the water. 
Since I made this diftillation, General Oglethorpe in¬ 
formed me, that his father, Sir Theophilus, told him, 
that lime was one of the ingredients, which he 
and the reft of the patentees, in Charles the fecond’s 
time, called the cement, with which they made 
diftilled fea-water wholfome. 

30. I diftilled alfo fome fea-water with the like 
proportion of powdered chalk, which boiled peas 
well, and was better tailed than the waters diftilled 
with lapis infernalis, or lime. I diftilled alfo fome 
fea-water with an ounce of chalk to a gallon, but 
found no difference in the tafte of this, and that 
which had but half an ounce of chalk to a gallon: 
So that half an ounce of chalk to a gallon of water 
will be fufficient ; but where the fea-water is falter, 
or more bituminous, more chalk may be added if 
needful. 

31. Dr. Alfton, of Edinburgh, in the preface to 
the fecond edition of his DiJJertation on Quick-lime 
and Lime-water, fays, That “ the like effedt was 
“ found in diftilling fea-water with lime, that it 
“ neither precipitated a folution of filver in aqua- 

fortis, nor a folution of corrofive fublimate in wa- 
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Ce ter, nor did it form a pellicle of various colours 
“ on its furface, as did the water diftilled by Mr. 
« Appleby’s procefs ”. And I find, page jf, of my 
book on this fubjedt, that lime of oyfter-fhells had 
the fame good effedt, but required two diftillations 5 
I might then ufc too fmall a quantity of that lime. 
Hence it is probable, that the chalk, the lime, the 
lime in the lapis infernalis, and the lime in Dr. But¬ 
ler’s foap-lees, feize on and fix not only the bittern 
fait, but alfo the bitumen of the fea-water, as we 
learn from the like effedt in the purification of the 
fh.lt of hartfhorn. That the faline fpirit arifes chiefly 
from the bittern fait, and not from the more perfedt 
fea-falt, is probable from hence, viz. When I di- 
ftilled three gallons of' common water, made as fait 
as fea-water with tommon fait; no fpirit of fait 
arofe, even though the diftillation was carried fo far 
as to leave the fait, though very damp, to lie in 
heaps, and it was incrufted on the fides of the flail, 
for about three inches from the bottom. 

52. It is a confiderable further advantage, that 
water thus diftilled by ventilation, being thereby re¬ 
plete and frefhened with air, has for prelent ufe a 
more agreeable tafte than water diftilled without ven¬ 
tilation, which requires the ftanding a longer time 
to have its more difagreeable aduft tafte go off. And 
as the volatile oil of pepper-mint does arife on the 
wings of the ventilating air during the diftillation; 
fo alfo may that part of the bitumen, which is vola¬ 
tilized by heat 5 as alfo the volatile urinous falts of 
the fea-water, which arife from animal fubftances, 
be fublimed in the fame manner. 
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23. 'It was obfervable, that the water diftilled faft, 
even though the water in the dill was below the fur- 
face of the tin air-box, through which the greateft 
part of the afcending fhower of air ruilicd. Hence 
the ventilating air, in afcending among the vapours, 
carries them, off faft. Hence it is to be fufpcctcd, 
that this method of ventilation will not do well for 
iimple waters, or fermented vinous fpirits; becaufc 
they being very volatile, much of them may be car¬ 
ried off in wafte. # linM1 . r 

34. It was obfervable, that inthefe dmillations of 
fea-water, no whitifh clouds appeared on dropping 
in folution of corrofive mercury, not even when 
confiderably more than four parts in. five of the wa¬ 
ter had been diftilled over. And it was the fame 
with the mixture of lapis infernalis, lime, and 
■ chalk; whence it is probable, that the lime and 
chalk feize on and fix the more volatile bittern fait, 
as does alfo the lime in the lapis infernalis. And it 
is well known, that fugar, that fweet fait, cannot 
be made without lime, on which, as its centre of 
union, it fixes and granulates. 

3 y. And whereas with a folution of filver in aquai 
fortis, -which was much weakened and diluted with 
water, there appeared a faint degree of whitifh cloud, 
in all the above-mentioned diftillations, though not 
with the ftronger folution of mercury, till the diftil- 
.lation was carried on, much beyond four parts in five 
of the water in the ftill; when both folutions caufed 
remarkably white clouds, efpecially the folution of 
mercury; which indicates the quantity of the fpirit 
■■■of fait which was raffed during the former part of 
<the diftillation to be exceeding fmall, fincc it could 

not 
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not felze on, nor clifengage the aqua-lortis from the 
Wronger folution of mercury, though it did in a very 
fmall degree in the weak folution of filver, fo as to 
let loofe a very little of the diver, which thereby 
caufed the faint clouds. When a drop of the folu¬ 
tion of mercury was dropped into the diftilled water, 
after a drop of the folution of filver, it reforbed the 
lilver cloud, and made the water clear, by means of 
the great proportion of acid aqua-fortis that was in 
it. 

3 6. Now in order to make fome eftimate of the very 
fmall quantity of fpirit of fait in thefe feveral diftilled 
waters, I diopped a drop of the folution of filver in¬ 
to an ounce, or 480 grains of pure rain water, which 
gave no clouds; but on dropping in a drop of fea- 
water, which weighed a grain, the white clouds 
were ftrong. And fince fea-water can diffolve nine 
times more fait than it has in it; therefore, fuppofing 
the drop to be fo fully impregnated with fait, then 
the fait would be the 480th part of the ounce of 
water. But as there is nine times lefs fait, therefore 
the proportion of the quantity of fpirit of fait will 
be but the 4320th part. And how much lefs rauft 
be the proportion of fait in thefe diftilled waters, 
which is not fufficient to make a fenfible impreffion 
on folution of mercury, and but a faint one on much, 
diluted folution of filver? Such diftilled fea-water 
will not therefore probably be unwholfome ; almoft 
all fpring-waters have fome degree of fait in them : 
But if there were more of the fpirit of fait, a very 
fmall quantity of pot-afh, or pearl-aihes, or fait of 
tartar, combined with it, will turn it into common 
fait, the quantity of which would be extremely lit¬ 
tle. 

Vol. 45). U u 37* Tf 
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37 - It may be well to be provided in lihips wiih 
force fiivc-r 'diflolved in aqua-fortis, mixed with 
pure rain-water, or diddled frefn water, in the pro¬ 
portion of fixty drops to an ounce of the water: 
though it is probable it may fcldom be wanted, un- 
lefs in fome doubtful cafes, when die tide may not 
be accurate enough to perceive, whether there be any 
fpirit of fait in the diddled water. 

38. Since double the ufual quantity of vapour 
may by way of ventilation be carried off, common fait 
may thus be made much iboner, cheaper, and better; 
becaufe, as there is much lefs fire ufed, fo propor- 
tionably, lefs of the fine acid fpirit of the fait, in 
which its virtue confifts, will be evaporated away: For 
it is well known, that the fait is beft, which has un¬ 
dergone the lead adtion of fire in making. 

39. This more fpeedy method of evaporating will 
alfo be ufeful, in making many other evaporationsj 
as in making pot-afh, &c. 

40. But fome are apprehenfive, that this great 
improvement in diddling may be of ill confequence 
in making thofe dedruedive fpirits cheaper, which 
are already but too cheap. Had not the improve¬ 
ment been of great benefit to mankind in many 
other refpedts, I fhould have been far, very far, 
from endeavouring after it, or difeovering it. But 
fhould the event be to make thofe fpirits cheaper, 
and confequently, by fpreading farther, more de- 
ftrudtive, the confequence of that will be, that the 
increafed raging devadation will the fooner ncccffii- 
rily roufe the nations to put a dop to what mud be 
done hereafter: for if the ravages continue incrcaf- 
ing, as they have done for fixty years pad, the hu¬ 
man 
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man fpecies mull needs not only be greatly debated, 
but even in great meafure diminifhed and deftroyed. 
And yet none of the nations, whofe very vitals are 
thereby confuming and deftroying, endeavour to put 
any flop to it, except the heads of the native Indians 
in North-America, who have long repeatedly in- 
treated the Englifh to fell them no rum; which is as 
effectually extirpating of them, as the hornet did the 
unfubdued remainder of the Canaanites. 

41. If mankind, inftead of receiving and entertain¬ 
ing this peft with almoft univerfal applaufe and ap¬ 
probation, could prevail with themfelves to be in 
earned:, to ufe means to deliver themfelves frorn it, 
then much might be done towards it, by lowering 
and weakening all kind of fermented diftilled fpirits 
with water, to a falutary degree, as is now pradtifed 
in our plantations in America, in making punch fo 
weak, as not to be hurtful; which, when it was 
much ftronger, was well known to deftroy multi¬ 
tudes. And where the like humane, wife, and lau¬ 
dable practice has been ufed in fhips, it has had the 
fame happy falutary effedt. 

42. What neceffity or even temptation can there 
be to be averfe to the making them wholfome, in¬ 
ftead of being venomous and deftrudtive? and 
that not only of the lives, but even of the morals of 
mankind. How much therefore does it behove all, 
who have any concern for the honour and dignity of 
their own kindred fpecies, any indignation at its be¬ 
ing thus debafed and difgraced, any bowels of pity 
for the vaft multitudes, not lefs than a million, that 
are yearly deftroyed all over the world, by this mo¬ 
ral as well as natural, and therefore worft of all evils 

U u a that 
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that ever befel unhappy man, to ufe their utmoft 
endeavours to deliver mankind from this pell ? But 
notwithstanding this aftonifhing ravage and deilruc- 
tion of the human fpccies, yet the unhappy ume- 
lenting nations of the world feem as unconcerned 
about it, as if only fo many thoulands, nay, millions 
of caterpillars or locufts were deftroyed thereby. 
Was there ever a more important occalion to roule 
the indignation of mankind ? Can wc be calm and 
undifturbed, when this mighty deftroyer rears up its 
invenomed head every-where? The molt zealous 
advocates for drams, even the unhappy btfotted 
dramifts themfelves, the prolonging of whofe lives, 
and whofe real welfare both here and hereafter is 
hereby fmcerely intended, cannot find fault with this 
well-meant remonftrance, in defence of them, and 
of all mankind, againft this mighty deftroyer, from 
one, who has long been labouring, and that not with- 
o it fuccefs, in finding means to preferve multitudes 
of lives, by various ways. 


LV. An Account of the great Benefit of Ven¬ 
tilators in many bifiances , in preferring 
the Health and Lives of People , in Slave 
and other Tranfport Ships. By Stephen 
Hales, D. D. F. R. S. 

Bead Dec. j8, 43.TT is to be hoped, that the leveral 
’ 7S5 ' JL means here propofed for having frefti 

and fweet water at fea, will be of great benefit in pre- 
fervingthe health and lives of multitudes of that valu¬ 
able 
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able and ufefnl pat t of mankind ,thofe,who occupy their 
fcufinefs in great waters; whofe welfare I have long 
had at heart, and endeavoured to promote by various 
ways; el'pecially by finding means to procure them 
frefh lalutary air, in dead of the noxious, putrid, 
clofe confined peftilential air, which has dhlroyed 
millions of mankind in fliips. And it is to he hoped 
that, by diligent refearches, farther and farther life— 
ful difeoveries will hereafer be made for the ben*.ft 
of navigation. 

44. The following, as they are ftrong proofs of 
the great benefit and ufefulnefs of ventilators in flips, 
fo they alfo fully prove, that they can mofl commo- 
dioufly be fixed and worked in them, in contradiction 
to the vulgar, falfe, and groundlefs notion, that they 
take up too much room, and are incommodious, and 
in a manner imprarificable to be worked, whereas the 
men are eager to work them; and many more per- 
fons can be with fafety to their health and lives in a 
ventilated, than in an unventilated flip; which fully 
obviates the obje&ion as to the room they take up. 
In new and important refearches, the likelidt way 
to fucceed, is to purfue a thought, not only by imper¬ 
fect and fallacious reaibnings, but, when the nature 
of the thing requires it, with apioper feries of trials 
and experiments. Thus, in the prefent cafe, the 
principal caufe of the ficknefs in flips is the noxious 
putrid air; the obvious remedy is the exchanging 
that foul air for frefh, by e fie ritual means, which a:c 
feldom difeovered by dwelling only on ohjerii gn% 
but are ufually the reward of repeated, diligent, ex¬ 
perimental refearches. Neither are wc to be dif- 
.ouiaged in thefe our purfuits by fome difappoint- 

ments, 
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merits, for I have frequently found that they lead 
to the thing fought for. And by the like clue of 
reafoning and experimenting, there is the greateft 
probability, that we fhall fuccccd in another very 
important* refearch, ‘viz,, the preferring much Ionger 
from decay the timbers of flips laid up in ordinary- 
in harbour. For, as we are allured by daily experi¬ 
ence, that the decay is wholly owing to damp, clofe, 
confined, putrid, corroding air; fo the only remedy 
for this evil is the frequently changing the . air 
among the timbers, by plentiful ventilations; which, 
we find, by happy experience, can be effected to iuch 
a degree, as gives reafonable hopes, enough to encou¬ 
rage our farther trials and refearches. 

47. Captain Thomfon, of the Succefs Frigate, in 
his letter to me, dated London, Sept 25, 1749, fays, 
‘f That, during the ventilation, the lower-deck 
tc hatches were commonly kept clofe fhut; by 
« which means the air Nivas drawn down into the 
« hold, from between the decks, through the feams 
“ of the ceiling, along the timbers of the fhip ; by 
“ which means we found the foul air foon drawn 
« off from between decks. Our rule for ventilat- 
« ing was for half an hour every lour hours: but 
u when the ventilating was fomelimes neglected for 
« eight hours together, then we could perceive, efpe- 
<c cially in hot weather, a very llnfible difference by 
« that Ihort neglcdt of it; for it would then take a 
“ longer time to draw off the foul air. Our general 
rule was, to work the ventilators till we found the 
“ air from them fweet. We all agreed, that they 
cc were of great fervice; the men being fo fenlible 
“ of the benefit of them, that they required no 

“ driving 
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eC driving to work that, which they received fo much 
cc benefit by. We found this good efredt from ven- 
« tilation, that though there were near 200 men on 
“ board, for almoft a year, yet I landed them all 
“ well in Georgia, notwithftanding they were preffed 
“ men, and delivered me out of gaols, with di- 

ftempers upon them. This is what I believe but 
« few tranfports, or any other Chips, can brag of; 

“ nor did I ever meet the like good-luck before; 

« which, next to Providence, I impute to the bene- 
“ fit received by the ventilators. It is to be re- 
« marked, that we, who lay wind-bound, for four 
“ months, with our expedition fleet, which foon 
« after invaded France, were very healthy all the 
« time, wnen they were very fickly in all the fhips 
« of that expedition. 

4 <S. u This certainly occafioned all kind of grain 
«< provifions to keep better and longer from wee- 
u vels than otherwife they would have done; and 
u other kinds of provifions received benefit from the 
“ coolnefs and frefhnefs in the air of the Chip, which 
“ was caufed by ventilation.' 

47. Mr. Cramond alfo informs me, that he found 
the good effedt of ventilators on board a flave-fhip 
of his with 392 flaves, twelve of which were taken 
on board, juft before they failed from Guinea, ill of 
a flux, which twelve all died ; but the reft, with all 
the Europeans in the Chip,' arrived well at Buenos 
Ayres. 
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The following is a Letter to m, from Captain 
Ellis, viz. 


S I R, 

48. « f^OULD any thing increafe the pleafure 1 
’ « v_j i iave in a literary intercourfe with you, it 
« would be to find, that it anfwered your end in pro- 
« moting the public good. The Vis inertia of 
« mankind is not the only difficulty you have had 
<c to encounter, but their ignorance and prejudices, 
“ which are almoft infuperable. It is to your per- 
{C feverance and refolution, that the little progrcfs 
« you have made is due: Indeed I ought not to fay 
(£ little; for it is a great ftep to have found the few, 
“ that have hearts good enough to reliffi your plan, 
« and heads fufficiently clear to difcern the moll 
« eftedual method of advancing it. It does honour 
“ to thofe noble and other worthy perfonagcs, that 
eL join you in ads of fuch extenfive humanity, as 
< c the introduction of ventilators to hofpitals, prifons, 
« ffiips of war and tranfport, &c. as they muft ne- 
« cefiarily render the miferies of the firft more fup- 
portable, and the clofe and conftant confinement 
<c of the others lefs prejudicial and fatal to their health 
tc and life. It is to be lamented, that they are not 
“ more generally made ufe of; for, notwith(landing 
« their advantage is apparent and incontcftable, it 
“ is fcarce credible how few are to be found among 
<c the vaft number of (hips daily employed in car- 
“ rying paflengers, flaves, cattle, and other periffi- 
tc able commodities. Thofe of your invention, 


u which I had, were of Angular fervice to us j they 

kept 
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kept the infide of the fhip cool, fweet, dry, ar ri 
u healthy: The number of Haves I buried was only 
“ fix, and not one white man of our crew (which 
“ was thirty-four), during a voyage of 15 months; 

“ an inftance very uncommon. The 340 negroes 
• < were very fenfible of the her efts of a confiant 
;t ventilation, and were always diipleafed when it 
;£ was omitted. Even the exercife had advantages 
:t not to be defpiied among people lb much confined. 

!£ I mu ft not, however, forget, that ventilation alone 
“ is infuftscienc to keep diforders out of Hups; for 
u often infedtions are brought aboard by the Haves, 
u or others} and fiequently difeafes are produced 
“ by feeding on bad or decayed food, but oftener 
‘t rtiU by infobriety} for I have ever remarked, that 
“ the immoderate ufe of fpirituous liquors in warm 
££ climates is more pernicious and fatal even than 
the malignancy of the air itfelf. In cold Coun¬ 
tries too,"where I have had experience, thole Tail¬ 
ors, or others, who accuflomed themfelves to hard 
drinking, efpeciaily of drams, had the feurvy in 
a terrible degree} whereas thofe, who were tem¬ 
perate or fober, either elcaped it intirely, or had 
“• it but moderately. The crfedls of drunkennefs 
“ were Hill more difcernable among the Indians ad- 
“ joining our fettlcments in Hudfon’s • Bay, who are 
“ a feeble, diminutive, chilly, indolent let of people. 
On the contrary, thofe, who come from the inland 
parts (who are unufed to drink brandy), are brave, 
<c adtive, robuft, and induftrious. The fame dif- 
“ ference is obfervable in the Africans, and perhaps 
<c among the inhabitants of moft other nations, 
“ did we attend to it. It was to the unufual lo- 
Vol. 49. Xx biiety 
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“ briety of my crew that I afcribed, in fome mea- 
“ fare, their uncommon healthinefs ; for^ Tailors 
« breathe a purer air, and enjoy more exercife and 
“ liberty, than paffengers or flavcs: wherefore their 
« ailments are owing to bad or diforderly living, as 
“ well as to unwholfome air. 

“ Could I but fee the immoderate ufe of fpirituous 
“ liquors lefs general, and the benefits of ventila- 
“ tors more known and experienced, I might then 
“ hope to fee mankind better and happier. I am, 

“SIR, 

Briftol, Dec. <{ Your moft obedient fervant, 

26, 1753. 

u Henry Ellis/* 

45). And, by the like good conduit, in his 
next voyage in the year 1775, not one of 312 flaves 
died ; and all his 36 failors arrived alive and well at 
Briftol. 

70. - And the Earl of Halifax has often informed 
me of the great benefit they found by the ufe of 
ventilators, in feveral Nova Scotia tranfport-fhips, 
twelve to one more have been found to die in un- 
ventilated than in ventilated Chips. It is indeed a 
felf-evident thing, that the changing the foul air fre¬ 
quently in Chips, in which there are many perfons, 
will be a means of keeping them in better health 
than not doing it; which makes it the more aftonifh- 
ing, that effectual propofals to remedy fo great an 
evil fhould be received with fo much coldnefs and 
indifference by mankind. They little confider, that 
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it is the high degree of putrefaction (that mod fubtile 
diffolvent in nature), which a foul air acquires in 
long ffcagnating, which gives it that peftilential qua¬ 
lity, which caufes what is called the gaol-diftemper. 
And a very fmall quantity, or even vapour of this 
highly attenuated venom, like the infection or inocu¬ 
lation for the fmall-pox, foon fpreads its deadly in¬ 
fection. Ought not men therefore, from the com¬ 
mon natural principle of felf-prefervation, to ufe 
their utmoft endeavours to fliun this peftilent de- 
jftroyer, by which millions of mankind have perifhed 
in flips ? 


LVI. An Account of fome 'Trials to cure the 
ill Tafte of Milk, which is occafiojied by 
the Food of Cows, either from Turnips, 
Cabbages, or autumnal Leaves, dec. Alfo 
to fweeten finking Water, &c. By Stephen 
Hales, D. D. F. R. S. 

Read Dec. 18, yi. f i HIS method of blowing 
!7SS ' j|_ flowers of air up through li¬ 

quors will be of confiderable ufe in feveral other 

JL 

rcfrcdls, as well as in diflillation, as appears by the 
following trials, viz. 

5a. I have been informed, that it is a common 
practice, to cure the ill take .of cream from the 
food of cows, ■ by fatting it in broad pans over hot 
embers or charcoal, and continually Ihiring it, till 
fealding hot, and till cool again. Eut when I at- 

X x 3 tempted 
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tempted to do this much fooner, and more effec¬ 
tually, by blowing fhowers of air up through it 5< I 
foon found it to be impracticable, by rcafon of its 
very great degree of frothing up. The ill tafte muff 
therefore be got out of the milk, before it is let for 
cream ; which, I have been told, has been praCtifed, 
and that with fome benefit, by giving the milk a 
fealding heat, without (birring it. 

53. May 22. I ventilated fome ill-tailed new 
unheated milk of a cow, which was purpolely fed 
with crow-garlick mixed with cut graft. After xy 
minutes ventilation the tafte was a little mended ; in 
half an hour’s blowing it was fomctlfing better. At 
the hour’s end it had the fame tafte, but was fenfibly 
better than the unventilated milk. I was difappointed 
of an opportunity to repeat the experiment with 
crow-garlick milk, with a fealding heat: it would 
then probably have been foon perfectly cured ; as it 
is reafonable to believe from the event of the follow¬ 
ing experiments, viz. 

£4. Auguft 23, four quarts of ill-tailed new milk, 
from a cow, which had fed eighty-four hours on cab¬ 
bage leaves only, and drank during that time very 
little water, were put into a leaden vefi'el, eight 
inches in diameter, and thirty inches deep. The 
leaden veffel was heated in a large boiler, and let 
into a veffel of hot water ; thereby to give the milk 
a fealding heat, and alfo keep it hot. In ten mi¬ 
nutes ventilation it was perfectly cured of its ill tafte 5 
and after (landing twenty-four hours in a broad pan,, 
there was a thick feum, which was half cream and 
half butter, free from any ill tafte; the fkimmed 
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milk was not {heel" or thin : fo here is a method to 
make good butter from ill-tafted milk. 

5 5. The froth of the milk was fo great, by reafon 
of a too brifk ventilation, as to make it froth over 
the veffcl, which was thirty inches deep; if it had 
not been kept down, by constantly lading and break¬ 
ing the very large bubbles of froth. But when the 
ventilation is more gentle, the froth ha c rifen but three 
inches from fix quarts of milk, which was nine inches 
deep. The cabbage milk was but fix inches deep. 

I repeated the like operation the fame day, with the 
evening milk of the fame cow ; but giving it only a 
heat, that I could bear my fingers in, for a little 
time j with this degree of heat, after forty-five mi¬ 
nutes ventilation, the milk (though much better 
tailed), yet was not fo completely cured as the 
former milk. Hence we fee how ncceffary heat is, 
to volatilize the rancid oil (which gives the ill tafte) 
to fuch a degree as to caufe it to fly off by ventila¬ 
tion. 

56. It was obferved, that what was milked from 
this cow a week after fhe had done eating the cab¬ 
bage, had an ill tafte. 

57. 'I have not as yet had an opportunity to try to 
cure, in the fame manner, the ill tafte of milk, which, 
is occafioned by cows feeding on autumnal leaves, or 
turnips, they having probably eaten this autumn, 
the fewer leaves, on account of the plenty of graft, 
occafioned by much rain} which has hitherto pre¬ 
vented turnips from being rancid, which are obferved 
to be moft fo when they flhoot oat in the fpring As 
opportunities offer I purpofe to make trials, which. 
I conclude others will alfo do, which will probably 

[ ha 
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be attended with the fame good, effects as that on. 
the cabbage milk. 

q8. But though the ill taftc of milk from feeding 
on cabbage leaves was thus effedtually cured by vo¬ 
latilizing with heat and diflipating by ventilation the 
rancid oil, yet the bitter taftc of a ftrong infufion of 
chamomile flowers in fix quarts of water was not 
fenfibly abated by an hour’s ventilation of' it, while 
fealding hot. 

59. I .ana informed, that, in Devonfhire, they fet 
the pans of milk on trivets, making fires under 
them, to give the milk, gently and gradually, a feald¬ 
ing, but not a boiling heat, which would difturb the 
rifing cream ; and then fet it on the floor in the milk- 
houfe to cool, where in twelve hours it has a thick 
feum, partly butter and partly cream. The fkimmed 
milk is very thin and fheer ; and the cream in great 
plenty and delicious, except it gets a l'moaky tafte, 
which it is apt to do j and which might probably be 
prevented, by having a range of as many ftoves as 
there are pans of milk to be ufed at one time; all 
to be warmed by one fire, either at one end, or the 
middle of the flue or funnel in die brick-work, which 
conveys the fmoke and heat under the ftove c . And 
as the pans neareft to the fire will fooneft have their 
due heat, on their removal to bring the fartheft and 
cooleft pans neareft the fire j and inftantly covering 
the uncovered ftoves with proper covers to prevent 
the heat and finokc from coming out; by this means 
the .milk would all be foon heated, with any kind 
of fuel, and that with much lels in quantity than in 
■the common way. 
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6o. And the more effectually to prevent the fmoke 
from coming at the milk, it may be well to have 
the broad outer rim of the pans turned perpendicu¬ 
larly downwards, three or four inches, that it may 
enter deep into a circular groove of fand and if it 
{hall be needful, the fand may be wetted in order the 
more effectually to prevent the paffage of the fmoke. 

I thought of this method about fifty years fince, on 
talking the fmoaky butter in Somerfetfhire. By the 
fame means the poor might fave much fuel in boil¬ 
ing the pot, efpecially in fummer, when a fire is 
wanted only for boiling the pot, 

61. When any pans are to be removed from the 
{loves, the afcent of the fmoke through the unco¬ 
vered Hove may be prevented by firft doling the 
flue near the fire, by an iron fliding-lhutter or re- 
gifter. 

62. Milk might thus molt commodioully be 
heated to a fcalding heat with little fuel, fit for ven¬ 
tilation, in a veffel of a proper depth, fet in the fame 
manner as the pans in a Hove, to fecure it from 
fmoke, with bellows fixed properly near it: (fee 
Plate X. Fig . 3.) By this means there would be 
little trouble or expence in curing ill-tailed milk by 
ventilation. 

63. May 14th, merely to fee what the event 
would be, a gallon of new milk juft from the cow 
was ventilated, for an hour and half, which pro¬ 
duced fix ounces of butter and though it was ven¬ 
tilated half an hour longer, yet no more butter was 
made j it was whitifh, wanting both the colour and 
tafte of good frdh butter. 


64.1 am.: 
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64. I am credibly informed, that in the places 
famous for making the beft frefh winter butter, 
they fet the pot of cream in warm water, fo long as 
till it has acquired that fmall degree of fouruefs, 
which it very foon has in warm fummer weather, 
which gives it its agreeable flavour. And in order to 
give it colour, they grate a well-coloured carrot into 
a little milk, which, as foon as ftained, is drained 
from the carrot through a fieve, and then mixed with 
the cream. 

6 f. It is found by experience, that the quantity 
of cream is incrcafed, by putting into the milk a 
little warm water in winter, and cold in fummer; 
which being thereby in fome degree thinned, the 
cream is thereby more eafily difintangled, fo as more 
freely to afeend to the furface of the milk. 

66. I ventilated three gallons of flanking Jofl'op 1 - 
well purging water. On firA blowing, the fmell of 
the afeending vapour was very offenfive, which offen- 
fivenefs abated much in five minutes: In eleven mi¬ 
nutes the fmell was much better: In twenty minutes 
the water feemed fweet both in fmell and t-afle; and 
not fweeter at the end of forty-five minutes, fifteen 
or twenty minutes will probably fuflice. 

67. July 20th, three ga'lons of Ain king lea-water 
were ventilated; in five minutes it was much fweet- 
ened, and no ill fmell in the afeending air, though at 
firft it was very offenfive: At the end of ten minutes 
it had a fmall degree of ill tafic j after twenty mi¬ 
nutes- no ill tafte or fmell. It frothed near a foot 
high during part of the ventilation: This from the 
bitumen, &c. 


68. Some 
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68. Some fea-water, which was made to ftink 
with flefh and ifinglafs being put into it, was not 
made perfectly fweet, not even by a ventilated diftil- 
lation, and an hour’s more ventilation after it was 
diffilled; fo that putrefaction with animal fubftances 
is not eafily completely cured by ventilation. 

69. When the water was ay inches deep in the 
leaden veffel, no air could be blown up through it 
by the force of the bellows. But at 18 inches depth 
the air could freely be blown up in {bowers, thro’ 
the water; when therefore it is requifite to blow up 
through great depths of water, the bellows may be 
worked with a lever, as fmiths bellows are worked. 

70. As it is found by experience, that the milk 
and butter of cows, which drink ftinking water, has 
a very bad tafte, this plainly {hews, that the water 
retains its putrid quality, when mixed with the blood. 
Whence it is much to be fufpeCted, that the ftinking 
water, which is drank in {hips, by retaining its putrid 
quality, even when mixed with the blood, may there¬ 
by promote that putrid diftemper the fcurvy, as well 
as fome other diftempers. And much more does the 
putrid clofe air in {hips, which is mixed with the 
blood from the lungs, promote putrid and other 
disorders. By the fame means alfo peftilential'in¬ 
fections are taken in: ,For as the falutary properties 
of good air are conveyed by the lungs, fo are alfo the 
malignant qualities of bad air. 

71. Thus alfo the putrid water in marftiy aguifh 
countries, may be a caufe of agues, as well as the 
putrid air, which they breathe ; which, as well as 
the putrid water, may probably carry fome of its 
putrid quality into the blood through the lungs. 
V0L.4P.' Y y This 
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This method therefore of fweetening {linking water, 
by blowing fhowers of air up through the linking 
water of fome aguifti places, may be beneficial. 

72. Live fifth may well be carried fevcral miles, 
by blowing now and then frefli air up through the 
water, without the trouble of changing the water: 
for this ventilation will not only keep the water fweet, 
but alfo enrich it with air, which is neceflary for the 
life of fifties ; with which air they fupply their blood, 
by breathing the water, thin fpread, between their 
gills; but {linking water will kill fifth. 

73. I have found, that much of the heating oil 
may be got out of tar-water, by blowing fhowers of 
air up through it when fcalding-hot, for if or 30 
minutes, the longer the betterj the lefs volatile, and 
more falutary acid remaining. 

Explanation of the Figures. Plate X. 

Fig. 1. {popr) a tin or copper air-box, fix inches 
diameter, and an inch and half deep from ( 0 to p.) 
The lid of the box full of holes, one twentieth inch 
diameter, and about a quarter of an inch diftant 
from each other. 

(g i k /) a nozel foldered to the lid of the air*box, 
into which the tin-pipe {a gi k l) is*fixed fo as to 
take in and out; this pipe to* be.two feet long, 
and fix tenths inch diameter. 

{a b) a bend in the pipe five inches long, to which 
is ffaQpned the leathern pipe {c c df) fix. inches 
long;.to which the nofe.of the bellows is fixed 

at ( d f\ ■ 

r , - Ftg. 2, 
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Fig. 2. [gikl oo x x) the lid of the box, whofe 
rim [ox o x), is a quarter of an inch deeper than 
the box (op Fig i), that the air-holes (o) may be 
pierced in its upper-part; and the lower-part is 
icolloped with wide fcollops, for the air to pafs 
through the holes (p p Fig. i.) 

Fig. 3. [a b) the milk-boiler, with the broad rim 
(c d), and perpendicular rim (c e df) foldered to 
the horizontal rim; the perpendicular rim to en¬ 
ter the circular groove {ef) four inches deep full 
of fand, thereby to prevent the afcent of the 
fmoke from the fire-hove. 


LVII. ExtraEl of a Letter of Thomas Bar¬ 
ker, Efq\ to the Reverend James Bradley, 
D. D. Aftronomer Royal , and F. R. S. con¬ 
cerning the Return of the Comet, expeEled 
in 1757, or 1758. 


SIR Lyndon, near Uppingham, Rutland, Dec. 17, I754. 

Read March 20, A S we expebt the comet of 1731, 
1755 JLjl. i ^° 7> an d 1682, to return in 
1757 or 175-8, it is proper to be aware where to 
look for it. But that will be very different, ac¬ 
cording to the time of the year it comes; and its 
period is not fufficiently known to fix the month 
of its next perihelion, which fhould be July 27, 
1757, according to its laft period; but the length of 
that before would make it Odt. 27, 1758. I have 
therefore, in 12 fhort tables, given the apparent path 
of the comet, fuppofing its perihelion any month in 

Y y 2 the 
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the year, with its curtate distance from the earth; and 
the two firft articles of each are the places, which it 
Would probably begin to appear in. Thefe will (hew 
in general the courfe of the comet, efpecially at its 
firft appearance, which is moft wanted ; but cannot 
be depended on where its motion is fwift, and may 
be 40 w in a day, the beginning of May, or middle of 
October, From thefe tables, compared with the 
fcheme, I have made another, where the comet 
would begin to be feen any month in the year. 

To conftruft the places, on a large (heet of pafte- 
board, I divided the circumference of a circle ten 
inches radius into degrees, for the magnus orbis. 
On the right point of the ecliptic and focal length I 
drew a parabola like' that obferved in 1682, round 
the fun, the center of the circle,, and marked every 
fourth day’s motion from the perihelion, and the 
line of its nodes. The co-fine of the comet’s incli¬ 
nation fet off on perpendiculars to this, towards the 
feveral points of the parabola, forms- the projection 
of it, or points in the plane of the ecliptic, over 
which the comet is at any time perpendicular. 

To find the comet’s place at any time, count how 
long it is before or after its perihelion, and mark the 
place in the projection of the parabola: lay one edge, 
of a parallel-ruler through that point, and the place 
the earth is then in, and the other edge paffing thro’ 
the fun, will cut the magnus orbis at the geocentric 
longitude of the comet: The tangent of the comet's 
inclination making the perpendicular from the co¬ 
met’s projected place to the line of nodes, the ra¬ 
dius is the tangent of its apparent latitude, making 
the curtate diftance. of the comet from the earth the. 

radius. 









A t!k %nm / 


B My 

c %JMk)fyy 


yfCconmtt 

i9ri 







C 349 ] 

radius. For expedition thus; draw two lines, make- 
ing an angle of 17° $6': on one of them fet off the 
perpendicular from the comet’s projected place, and 
raife a perpendicular to the other; or, which is the 
fame, fiom the comet’s real place in the parabola j 
and let fall a perpendicular, that is the tangent of 
the geocentric latit de. 

One obfervation of a known comet-will, on fuch 
a fcheme, determine in fome meafure its whole 
courfe; for, from the earth’s place, draw the ob- 
ferved longitude of the comet, where that cuts the 
projection of the parabola- is the cqmet’s place j to 
which if the obferved latitude agrees, it confirms it: 
Then the other data being already known, and one 
place given, its whole courfe may be traced. Such 
a fcheme may be alfo of ufe to find the periods of 
comets, where the defcription of one is not good 
enough to find its orbit by; for if an old comet was 
feen in Auguft, in »?, or in SB, with fouth latitude, 
or very bright in January, it cannot be the comet of 
1682 ; but if in November in * 5 , near the ecliptic, 
it may. It then remains to fee, whether the reft of 
the defcription will agree with the courfe it would 
in that cafe take: if it does, then, as the account is 
more or lefs perfeCt, there is a greater or lefs proba¬ 
bility of its being the fame. (See Plate XI.) 
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LVIII. An extraordinary and furprifng Agitation 
oj the Waters , though * without any perceptible 
Motion of the Earth , having been obferved in va¬ 
rious Parts of this If and, both maritime and in¬ 
land, on the fame Bay, and chiefy about the Time, 
that the more violent Commotions of both Earth and 
Waters fo extenftvely affeBed many very difant 
Parts oj the Globe ; the following Accounts , re¬ 
lating to the former, have been tranfmitted to the 
Society; in which are fpecifed the Times and Places 
when and where they happened. 

LETTER I. 

From Mr. John Robertfon, F. R. S. to Tho. Birch, 
D. D. Secret. R. S. 


At Portfmouth, in Hampfhire. 

SIR, 

Read Nov. 27,'“ a E firffc notice I had of any un- 

I7SS ‘ common motion of the waters in' 

the docks at Portfmouth, was by the Whitehall Even- 
ing-Poft; and as I did not hear any particulars from 
my acquaintance in the yard,, I thought no more of 
it. But on the receipt of your letter I made a mi¬ 
nute inquiry among the perfons, who faw it, of whom 
there were many, and the fubftance of their informa¬ 
tion is as follows. 

On Saturday, Nov. 1, 1755, about 35 minutes 
after ten in the morning there was obferved in the 


* See the note on the letter from R. Philips. 
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dock-yard at Portfraouth an extraordinary motion of 
the waters in the north dock, and in the baton, and 
at two of the jetty-heads. 

In the north dock, whofe length is about 229 
feet, breadth 74 feet, and at that time about 17* 
feet depth of water, {hut in by a pair of ftrong gates, 
well .fecured, his Majefty’s {hip the Gofport of 40 
guns, was juft let in to be dock’d, and well-ftay’d 
by guys and hawfers (certain large ropes lb called). 
On a fudden the {hip ran backwards near three feet, 
.and .then forwards as much, and at the lame time 
the alternately pitch’d with her ftern and head to the 
depth of near three feet 5 and, by the libration of tha 
water, the gates' alternately opened and lliut, reced¬ 
ing from' one another near four inches. 

*■ In the bafon, whofe length is about 240 feet, 
-breadth 220 feet, and at that time about 17 feet 
..depth of water, fhut in by two pair of gates, lay 
fthe Berwick of 70 guns, the Dover of 40 guns, both 
,in a direction nearly parallel to the Gofport; and a 
.merchant Ihip of about 600 tons, unloading of tar, 
dying in'an oblique direction to the others. Thefe 
.fhips were obferved to be agitated in like manner 
-with the Gofport, and the tar-fhip to roll from fide 
■to fide: The fwell of the water againft the fides of 
the bafon was obferved to be nine inches ; -one of the 
.workmen meafured it between the librations. 

The Naflau, a 70 gun fhip, lying along-fide a 
jetty-head, between the north dock and the bafon 
alfo the Duke, a 90 gun Ihip, lying againft the next 
jetty-head, to the fouthward, both in .a diredion 
f«arly at right angles to the others, were obferved to 

be 
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be rock’d in the fame manner, but not quite fo vio¬ 
lently : Thefe two fhips lay in the harbour. 

I cannot learn, that the motion was obferved in 
any other of the fhips lying in the harbour, or by 
any perfon on land, not even by thofe, who flood 
near the borders of the dock, bafon, and jetties, and 
faw the motion of the fhips. 

The dock and bafon lie nearly eaft and weft, on 
the weft fide of the harbour. I am, 

Portfea, Nov. SIR, 

^ ^ ' Your moft humble 

and obedient fervant, 

J. Robertfon. 


LETTER. II. 

From Philip Carteret Webb, E/quire , F. R. S. to 
Thomas Birch, T ). T>. Seer. R. S. 


In Suffex, and the Southern Parts of Surrey. 


Read Nov. 20, 
i 75 S- 



J Bufbridge, Nov. 10,1755. 

O U probably have had a circum- 
ftantial account of the extraordi¬ 


nary motion of the water in the dock and bafon at 
Portfmouth, the firft of November, between ten and 
eleven in the morning. An appearance fomething 
like it was obferved about the fame time, in feveral 
confined waters in different parts of Suffex and 


Surrey. 
VOL. 49. 
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In my garden at Bufbridge, near Godalmin in 
Surrey, on Saturday the firft of November 1755, at 
half an hour after ten in the forenoon, Philip Smith, 
my gardener, and John Street, and John Johnfon, 
two under-gardeners, were alarmed by a very un- 
ufuai noife in the water, at the eaft end of the long 
canal, near which John Street and John Johnfon 
were then at work. On their looking that way, they 
obferved the water, in that part of the canal, in 
great agitation, attended with a conliderable noiie. 
The water foon 1 ailed itfelf in a heap or ridge, ex¬ 
tending lengthwife about thirty yards, and between 
two and three feet above the ufual level of the water; 
after which the heap or ridge heeled or vibrated to¬ 
wards the north, or left fide of the canal, with great 
force, and flowed about eight feet over the grafs 
walk on that fide of the canal, quite up to the arch. 
On the water’s returning back into the canal, it again 
raifed itfelf into a heap or ridge in the middle j after 
which the heap or ridge heeled or vibrated with greater 
force towards the fouth, or right-hand fide of the 
canal, and flowed over the grafs walk, and thorough 
the ruftic arch on that fide; and drove a finall fltream 
of water, which runs thorough it, 3 6 feet back up¬ 
wards, towards its fource. During this latter mo¬ 
tion, the bottom of the canal, on the north fide, for 
feveral feet in width, was quite bare of water. The 
water being returned into the canal, the vibrations 
grew lefs and lefs, but fo ftrong, as to make the water 
flow feveral times over the fouth bank of the canal, 
which is not fo high as the north bank. In about a 
quarter of an hour from the firft appearance the wa¬ 
ter became quiet and fmooth as before. 1 he motion of 

the 
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the water was, daring the whole time, attended with 
a great perturbation of the fand from the bottom of 
the canal, and with a great noife, likened by the - 
gardeners to that of water turning a mill. During 
the whole time the weather was remarkably ftill, 
there not being the leaft wind} and there was no 
tremor or motion of the earth felt on the fides of the 
canal. This is the fubftance of the account I col¬ 
lected from my gardeners} I being, when this appear¬ 
ance was obferved, in London. 

The canal is near 700 feet long from weft to eaft, 
and is about 58 feet wide: there is a fmall fpring, 
which conftantly runs thorough it. The water at 
the eaft end, where this appearance was obferved, 
ufually pens from two to four feet, growing gradu¬ 
ally deeper to the weft end, where it pens to about 
ten feet. No motion was taken notice of in the 
water at the weft end of the canal. The firft vibra¬ 
tion, which drove the water over the grafs walks, was 
from fouth to north. The grafs walk on the north 
fide of the eaft end of the canal is 14 inches, and 
that on the fouth fide about ten inches higher than 
the ufual level of the water: the higheft part of the 
walk, over which the water flowed, is about 20 inches 
above the water-level. 

I am informed, that the water was affected about 
the fame time in the following places. 

In a mill-pond, at Medhurft in Suffex, the fudden 
agitation and fwell of the water rolling toward the 
mill was fo remarkable, that the miller imagined 
a fluice had been opened at the upper end of the 
pond, and had let a back-water into it; but upon 
fearch it was found to be fliut as ufual. Below the 

Z z 2 mill 
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mill the fwell of the water was fo great, as to drive 
the dream upwards, back into the conduit of the 
mill. 

At Lee, in the parifli of Whitley, in Surrey, about 
five miles from Bulbridge, between Bulbridge and 
Medhurft; the water in a canal or pond belonging 
to Mr. Luff was fo violently agitated, that the gar¬ 
dener, on the fird appearance, ran for help, thinking 
a number of otters were under the water, dedroy- 
ing the fifh. 

In a mill-pond, near Guilford in Surrey, a like 
fwell and agitation of the water, I am told, was ob- 
ferved by feveral perfons, one of whom flood all the 
time on a bridge of wood, over the pond. Not the 
leaft tremor or motion of the earth was, I am told, 
felt in any of thefe places, or at the bridge at Guil¬ 
ford. Thefe are the circumflances I have been able 
to colled relating to this affair, which, if you think 
proper, you may communicate to the Society. I am, 

Dear Sir, 

Your mod affedionate 

and very obedient fervant, 

Philip Carteret Webb, 


LETTER 
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LETTER III. 

From Swithin Adce, M. D. F. R. S. to Philip Car¬ 
teret Webb, EJi', F. R. S. 

S I Guildford, Nov. 19, 1755. 

Read Nov. 27/T Made inquiries at our mill, and of the 
1755 X -neighbours near the river, but can hear 
nothing of the agitation of the water. Mr. Wright 
informs me, that he faw it in the back ftreamfwell 
very confiderably, and come with violence againft 
the bank; but did not obferve any fenfible reflux j 
nor could he inform me in what direction the water 
moved. I am, 


SIR, 

Your moft obedient humble fervatit, 

S. Adee. 


LETTER IV. 

From Swithin Adee, M, D F. R. S. to Philip Car¬ 
teret Webb, Eft j F.R.S. 

$ J R, Guildford, Nov 25 , 1755. 

Read Nov. 27, T" Have met with a very particular ac- 
,755 ‘ X count of the agitation of the water on 
the 1 ft of this month. An old fallible ferious man, at 
Mrs. WilCon’s, in the parifh of Cobham, was wata ing 
a horfe in hand, at a pond clofe by the houlc, which 
is fed by fprings, and had no current. The time he 

fixes 


$ 
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fixes was about ten in the morning, but their clock 
goes too flow. While the horfe was drinking, the wa¬ 
ter run away from the horfe, and moved towards the 
fouth with fwiftnefs, and in fuch a quantity, as left the 
bottom of the pond bare, then returned with that im- 
petuofity, which made the man leap backwards, to 
tecure himfelf from the fudden approach of the wa¬ 
ter. It went back again to the fouth, with a great 
fwell, and returned again. Upon infpe&ing the 
place, I found the water muft have rifen above one 
foot. * The ducks were alarmed at the firft agitation, 
and flew all inftantly out of the pond. The man ob- 
ferved, that there was a particular calm at this time 
of day. You will obferve here were two fluxes and 
two refluxes feen diftindly. This phenomenon 
will not be very furprifing, fince we have heard of 
the earthquake in Spain and Portugal. I am, 

SIR, 

Your moll faithful humble fervant, 

S. Adee, 


LETTER V. 

From Mr, John Hodgfon to Philip Carteret Webb, 
Ejq; F. R. S. 

SIR, Nov. 26, 1755, Six o’clock at night. 

Read Nov. 27, T" Have juft been at Petworth, to view 
17 X the fi flure in the rock near that place, 
but do not think it remarkable enough to claim the 
Society's attention. By the belt account I can get 

from 
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trom the people on the fpot, it was firft difcovered 
by the covei ing of earth being cafually waflied away. 

It was then a fmall chink, which was afterwards en¬ 
larged by children at play; and it is now about two 
feet wide at the mouth, and two yards high, exactly 
fronting the fouth. It is true, that faitherin, it fhews 
evident marks of a rent, or violent fcparation; for 
the rock on each fide is jagg’d into fimilar breaks; 
but when this lent was made, is the queflion. It is 
certain, that it preceded the late extraordinary agita¬ 
tions of water; all the inhabitants agreeing, that it 
has continued in the ftate it is now in near three 
months. I threw feveral ftones in, and heard them 
rattle againft the Tides for a confiderable time. A boy 
was let down to fetch up a dog, that had been thrown 
in. He went to the length of a cart-rope and an half, 
which was tied to his body; and, by his account, it 
appears to be a fort of a concamerated room, though, 
he fays, he did not reach the bottom, but flood upon* 
the edge of a prominent lock. I was in hopes it would 
have afforded l'omething to confirm the late motions 
of the water; but, from all eircumftnnees, it feems 
to be of much longer Handing. 

As to the ponds nearMedhurft, everybody agrees, 
that there was an extraordinary fwelling of the water 
the fame day that phenomenon was remarked in 
yours. The water was thrown feveral feet above its 
banks, both at north-mill, at fouth-pond, and the 
pond in Lord Montacutc’s park; and at the firft of 
thefe, upon its retreat, left fame fillies upon dry 
land. 1 am, Sir, 

Your obliged humble fervant, 

J. Hodgfon. 

LETTER 
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Extra# of L E T T E R VI. 

From Cranbrook in Kent, to William Tempefi, Ffj> 

R R. S. 

Nov. 7. 1755. 

Read Nov. 13, HE people here arc very much 
17 55 - J_ alarmed on account of an earth¬ 

quake, which happened lull Saturday, (Nov. the ift). 
1 felt nothing of it, but fome people fancied they did. 
I do not hear, that the earth moved; only the waters 
of feveral ponds, in this and the adjacent parifhes, 
were in fuch motion, that they overflowed their 
banks, and then returned back, and overflowed the 
other fide. 


Extras* of LETTER VII. 

Communicated by John Pringle, M. D. F. R. S. 

Chevcning, in Kent, Nov. 16, 1755. 
Read Nov. 20,^"|""A H E accounts from Portfmonth, 

17s5 ' and other places, about the agita¬ 

tion of the water, I now more readily believe, as the 
fame thing has happened at Tunbridgc-town, in the 
river there, and in a pond at a place, a few miles 
from hence, called Eaton-bridgethe particulars of 
which were told to one of our fervants by an cye- 
witnefs. ' 

The pond is about an acre in fize, and acrofs it is 
a poft and rail, which is almoft quite covered by the 
water. Some people heard a noife in the water, and 
imagining fomething had tumbled in, ran to fee what 
was the matter 5 when, to their furprize, they faw the 

water 
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water open in the middle, fo as that they could fee 
the poll and rail a good way down, almoft to the 
bottom, and the water dafhing up over a bank about 
two feet high, and perpendicular to the pond. This 
it did feveral times, making a great noife. They 
did not feel the leuft motion upon the fhore, nor was 
there any wind, but a dead calm. This happened 
yefterday fortnight, being Saturday the firft of No¬ 
vember. I fuppofe we may hear more accountsj 
and perhaps the fame thing happened here, though 
imobferved. 


LETTER VIII. 

From Mr. Henry Mills to Thomas Birch, D. D, 
Secret. R . S. 

SIR, Rotherhithc, Dec. 15, * 755 - 

Jteacl Jan. 8 , A Siam informed, that an account of 
17 s6 ' JLJL what 1 obferved in the Thames, 
Nov. 1. would not be unacceptable to you, the fadt 
was briefly this. Being in one of my barges, unload¬ 
ing fome timber, between eleven and twelve a clock, 
both myfelf and fervants were furprifed by a hidden 
heaving up of the barge from a fwefl of the water, 
not unlike what happens when a {hip is launched 
from any of the builders yards in the neighbourhood. 
But the (late of the tide did not then fait with the 
launching of fhips, and I am fmee certain, that.no 
{hip was launched at that time. After the barge 
had alternately rofe and funk three or four times with 
a motion gradually decreafmg, the water became 
quiet again; and I attended no further to an inci- 
Vol. 49. A a a dent 
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dent of fo fhort duration, till the reports of the agi¬ 
tation feen in the waters o( feveral ponds brought it 
apain into my memory. Whereupon, confulting my 
memorandum-book, I found, by the work I was 
then doing, that the day, on which this happened, 
was the firft of November. I am, 

Your moft obedient fervant, 

Henry Mills. 


IX. 

An Account of the Agitation of the Water in Peet- 
lefs-Pool, near Old-Street, London, By Thomas 
Birch, D. D. Secret. R. S. 

Rsad Dec. 18, t T P O N the reports, which I had rc- 
1755 V-J ceived from feveral gentlemen, 
that the agitation of the waters obferved in many 
parts of England, Scotland, Ireland, Holland, &c. 
on Saturday November 1, 1755-, had been likewife 
taken notice of in Pcerlefs-Pool, near Old-ftreet 
road, being curious to have as authentic and circum- 
jftantial an account as polBble of a fad, which I had 
not beard to have been remarked in any other part 
of London, or its fuburbs, I went thither on Saturday 
December 6, 175-5, and took down the following 
particulars relating to it, from the mouth of one of 
the two waiters there, who were eye-witneffes of it. 
He being engaged between the hours of ten and 
eleven in the morning, with his fellow-waiter, in 
fome bufinefe near the wall inclofing the ground, 

which 
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wlf ch contains the fifh-pon.il, and accidentally o 3 fi- 
j n o- his eye on the water, was f rprifed to ice it 
greatly moved without the 1cail aj parent caufe, as 
the air was intlrdy ca’m. 1 his oa. aliened him to 
call to his compan’ott to take notice of it, who at 
firfi ncg'cded it, till being urged to attend to fo ex¬ 
traordinary an appearance, lie was equally flruck 
with the fight of it. Large waves rolled flowly to 
and from the bank near them, at the caff end, for 
fonae time, and at Lift left the bed of the pond dry for 
fevcral feet, and in their reflux oveitlowul the bank 
ten or twelve feet, as they dd the oppofite one, 
which was evident from the wetnefs of the ground 
about it. This motion having continued five or fix 
minutes, the two waiters flept to the cold bath near 
the fifh pond, in order to fee what palled there; but 
no motion was obfetved in it by them, or by a gen¬ 
tleman who had been in it, and was then drefling 
himfclf, and who, upon being told of the agitation 
in the fifh pond, went directly thither, with the 
v.aitirs, and was a third witnots of it. Upon the 
iculing of it, all three of them went to the pleafurc 
bath, between which and the filh pond die cold bath 
is (kuated; hut they found the laid plcafure bath 
then motionlefs, but to have been agitated in the 
fame manner with the fifh pond, the water having 
left plain marks of its having overflowed the banks, 
and rlfcn to the bufhes on the tides of them. _ The 
waiter likewhc infoimed me, that the motion in 
the filh | ond had been obferved with great fnrprine 
by lbme perfons in a houie belonging to Mr. Kemp, 
the mailer of Peerlcfs-Pool, (ituated at a ihvajl di- 
fiance from that pond, and commanding a full view 
of it. 

A a a 3 LET- 
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letter X. 

An Account of the Agitation of the Water at Roch- 
ford in Effex, Nov. i, 1755, in a Letter from the 
Reverend Mr. Thomlinfon to the Rev. Dr. Sykes, 
D. D. Dean of Burion. Communicated by Tho, 
Birch, D. D, Secret. R. S. 


Chriftmas-Day, 1756. 

Read March n, XT will furprife you to hear, that we 
*756- had fome fymptoms of an earthquake 

at this place, on the very fame day, and about the 
fame hour, in which the late dreadful convulfion of 
the earth was in fo particular a manner fatal to Por¬ 
tugal. One inftance of it was of a pond in a clofe 
of Mr. Sly’s, adjoining to the church-yard; where 
the water was obferved by Mr. Sly himfelf, to flow 
a confiderable way up the mouth of the pond, and 
then returning, to flow up the oppofite fide, repeat- 
ing this fort of motion for about a quarter of an 
hour. What is further remarkable in this cafe is, 
that, at the very time of this fluctuation, Mr. Sly 
had the curiofity to examine die condition of two 
other ponds, which are but a fmall diftance from 
the former, and found them both very flail and quiet. 
It may deferve notice, that the motion of the water 
in Mr. Sly’s pond was only from caft to weft, and 
from weft to eaft, alternately. Whether the fluctua¬ 
tion in thofe other ponds, which have been men¬ 
tioned in the news-papers, was the fame, it may be 
worth while: it will at leaft be a matter of curiofity 
to inquire. Mr. Sly’s pond is very large, and almoft 

round- 
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round. Its mouth is on the eaft fide. The two neigh¬ 
bouring ponds lie in length from north to fouth, and 
arc comparatively very narrow in their breadth, from 
eaft to weft ; which may in fome meafure account 
for the motion of the water in them, if there was 
any, being lefs obfervable: but I have no reafon to 
fuppofe there was any, as Mr. Sly could difeern 
none. Mr. Sly, immediately on his return home, 
informed his family of this very aftonifhing and un¬ 
accountable accident, and had not the leaft fufpicion 
at that time of there being any earthquake, either 
here or in any other part of the world. 

LETTER XI. 

From Mr. Richard Philips. Communicated by Lewis 
Crulius, D. D. F. R , S. 

In Berklhire, near Reading. 

SIR, Strand, Jan. 12, 1756. 

Read Jan. 15, I NCE I had the pleafure of feeing 
1756 k5 you, I have received letters from 
Reading relating to 'he earthquake, &e. which was 
felt at two places in that neighbourhood, on the fame 
day, and about the fame time, that the great cata- 
ftrophe happened at Lilborn 

At my lifter’s requeft, a gentleman of our ac¬ 
quaintance has been fo-obliging to go himfclf to 
Mr. Paunccfort’s, where the effedh of it were molt re¬ 
markable, and had the following account from the 
perfon, who felt and faw the whole procefs of this 
phenomenon. On the firft of November laft, at 
about 11 o’clock in the morning, as Mr. PauncdbrPs 

gardener; 
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gardene* was {landing by a fifli-pond In the garden, 
Ke felt a moft violent * trembling of the earth , di- 
vefllv under his feet, which Lifted upwards of fifty 
feconds: immediately after which he obferved, that 
the water in the pond was in a very unufual motion, 
and fuddcnly thrown on the oppofite fide, leaving 
that, on wh’ch he flood, quite dry for the fpace of 
two yards, and continued in that ftate for two mi¬ 
nutes, or thereabouts, when it returned as before, and 
collecting in or near the middle of the pond, role 
about twenty inches above the level of the water on 
each fide, and continued fo for two minutes in vio¬ 
lent agitation, which the gardener described to be 
like the boiling of a pot. 

Of the other affair, which happened at Captain 
Clarke’s at Caverfham in Oxfordshire, a mile difiant 
/ram Reading, my fifter, who has inquired what the 
effeCls of it were there, writes, that Captain Clarke 
was alarmed with a very great noife, as if part of 
-the houfe had been falling down: upon examina¬ 
tion however it did not appear, that the houfe was 
at all damaged; but a vine, which grew ag inft it, 
was broken off, and two dwarf trees (fueh as arc 
uled in t'fpalier hedges), were Split by the fhock. 
She could not learn exaClly how long it lifted, but as 
it happened at the fame time as that at Mr. Paunce- 
fort’s, it is probable It continued as long as the trem¬ 
bling of the earth did there, which was near a mi- 


* Thk is the only account, that mentions any tremor of the 
earth to have accompanied the agitation of the wateis in this 
iflnnd: and the next account of the very fame matter, docs not 
take the leaf! notice of any. 


nute. 
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nute. Thcfc, Sir, arc the particulars of the account 
1 have received, the truth of which may be de- 
pende i on ; and if the communication anfwcrs your 
expectation, I flaall be extremely glad of it. I am, 

S I R, 

f 

Your mofl humble fervant, 

Richard Phillips. 

LETTER XU. 

An Account of the fame. Communicated by the Rev. 
John Blair, LL. D. F. R. S. 

Read Dec. 18, Saturday, November i, 1755, at 

I75S " Earley - Court, near Reading in 

Berkfhire, in a fmall fifh-pond near the houfe of 
Edward Pauncefort Efq; the water was obferved 
about eleven a clock in the forenoon to be in a 
ftrong agitation, like that of the tide coming in. The 
firit motion of the water was from the fouth end of 
the pond to the north end, leaving die ground or 
bottom of the fifh-pond on the lbuth end altogether 
without water, for the fpace of fix feet. It then re¬ 
tained, and flowed at the fouth end, fo as to rife 
three feet up the banks, and immediately went back 
* again to the noith, where it likewile flowed three 
feet up the banksj and in the time betwixt the flux 
and rcilux, the water fwelled up in the middle of die 
pond like a ridge, or rifing part of land. This mo¬ 
tion or agitation of the water, from fouth to north, 
and from north to fouth alternately, backwards and 

forwards. 
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forwards, lafted about the fpace of four minutes of 
time; and there ieemed to be little or no motion in 
the direction of eaft and well, the weather being 
perfectly calm during the whole time. 

LETTER XIII. 

In Oxfordlhire, at Shirburn-Caftle, the Seat of the 
Earl of Macclesfield, Pref R. S. as appears by 
the following Jc count, communicated by his Son the 
Lord ViJcount Parker, F. R. S. then upon the Spot. 

Read Nov. 20, /~\N Saturday November r, a little 
1755 ' after ten o’clock in the forenoon, 

walking in the garden at Shirburn-Caftle, in Oxford- 
ftfire, I perceived the gardener, who was coming to¬ 
wards me by the end of the moat, on a ludden ftop 
ftiort, and look earncftly into the water. As I found 
by his intentnefs, that he faw fomething extraordi¬ 
nary, I went towards him, and perceived immedi¬ 
ately a very ftrange motion in the water. There was 
a pretty thick fog, not a breath of air, and the fur- 
face of the water all over the moat was as fmooth 
as a looking-glafs; notwithftanding which, in that 
corner of the moat near which I ftood, the water 
flowed into the fhore, and retired again fuccdlively, 
in a furprifing manner. How long it had done fo 
before 1 came, or in what manner it began to move, 
I cannot tell. The flux and reflux, when 1 faw it, 
were quite regular. Every flood began gently ; its 
velocity increafed by degrees, till at Taft, with great 
impetuofity, it ruflied in till it had reached its full 
height, at which it remained for a little while, and 

then 



[ 3&9 ] 

then again retired, at firft gently ebbing, at laft fink¬ 
ing away with fuch quicknefs, that it lett a confidcr- 
nblc quantity of water entangled amongft the peb¬ 
bles, laid to dciend the bank, which run thence in 
little flreams over the fhorc, now deferred by the 
w<ue>\ which at other times always covers it. As 
the Hope of the fidcs of the moat is very gentle, the 
(pace left by the water at its reflux was confidcrable, 
though the difference between the higheft flood and 
low Jd ebb of thole little tides, if 1 may be allowed 
the expreflion, was but about four inches and an half 
perpendicular height; the whole body of water Teem¬ 
ing to be violently thrown againft the bank, and then 
retiring again, while the furface of the whole moat 
all the time continued quite ftnooth, without even 
the leuil wrinkle of a wave. The time it took up 
in one flux and reflux, as I did not then obferve it, 

I cannot pretend to gud's at. There happened to lie 
at the bottom of the water, about four feet deep, as 
1 believe, fcveral pieces of white paper; and I could 
perceive them move backward and forwards, keeping 
pace with fomc weeds, and other things, which 
floated on the top of the water backward and for¬ 
ward, as it ebb'd and flow’d. Being defirous to 
know, whether the motion was uuiverfal over the 
the moat, I lent a perfon to the other corner of it, 
at the fame end that I flood, and about 25 yards 
from me, to examine whether the water moved there 
or not. He could perceive no motion there, or hardly 
any j but another, who went to the north-call: corner 
of the moat, diagonally oppofite to me, found it as 
confiderahlc as where I was. As I imagined, that, 
in all probability, the water at the corner diagonally 
Vol. 45). B b b oppofite 
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oppofite to that where I flood, would fink, as that 
by me rofe, I ordered him to fignify to me, bv cull¬ 
ing out, when the water by him began to fink, and 
when to rife. This he did, but to my great fur- 
prize I found, that, immediately alter the water be¬ 
gan to rife at my end, I heard his voice calling to 
me, that it began to rife with him ; and in the fame 
manner I heard, that it was finking at his end, loon 
after I perceived that it began to fink by me. He 
might Hand about ninety or a hundred yards from 
me. I fent a perfon to a pond juft below where I 
ftood, who called to me in the fame manner. The 
water rofe and fell in that pond ; but though he flood 
at the fouth-weft corner of that pond, as 1 did at the 
fouth-weft corner of the moat, it did not rife and 
fall by him in that pond, at the fame time as it rolb 
and fell by me in the moat, but funk fometimes when 
the moat rofe, and rofe when the moat funk, as it 
feemed by his calling to me, the riling and falling 
feeming to be quicker than in the moat, though but 
little : he might ftand about forty yards from me. 

1 fent perfons to three other ponds, in all which the 
agitation was very coniidurable. The lwells, that 
fucceeded one another, were not equal, nor did they 
increafc or diminilh gradually; for fometimes, after 
a very great fwell, the next two or three would be 
fmall, and then again would come a very large one, 
followed by one or two more as large, and then lels 
again. As I did not know when the water firft be¬ 
gan to move, I did not think it worth while to ob- 
■ferve when It fhould be quiet again} but having fto’od 
by the moat a good while, I went away, and return¬ 
ing again in about half an hour’s time, found it per¬ 
fectly ftill. 


L E T~ 
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LETTER XIV. 

From John Huxham, M. D. F. R. S. to Mr . Wil¬ 
liam Watfon, F. R. S. 

In Devonshire and Cornwall ; at Plymouth, Mounts- 
Bay, Penzance, &c. 


Dear Sir, 


Read Nov. 27, ROM the 26th of October t<? the 
JL end, the wind was conftantly be¬ 
tween the north and eaft, commonly north-eaft, 
the barometer 30. 3. thermometer about yo. The 
north-caff wind, and high ftation of the mercury, 
continued till the 2d of November; then the wind 


became weft fouth-weft, and the barometer fell fome- 
what. During all this time the atmofphere was un¬ 
commonly thick, and often foggy, but without rain. 

Saturday, November r, about 4 p. m, we had 
.{juft' about high water) an extraordinary boar, as the 
Tailors call it. The fea feemed difturbed about 20 
minutes before, tho* there was very little wind that 
day, or for fomc days before. The fky feemed that 
day very cloudy, in the morning very full of little 
fiery red clouds, in the afternoon very louring, and 
in many places of a very odd copper-colour; the 
atmofphere exceflively thick and dark; infomuch 
that coming down the northern hill towards Ply¬ 
mouth, one of my fervants, who is not very curious, 
took notice of it to me, and defired I would guard 
againft a ftorm, as he thought near at hand; but 
jnot a drop of rain fell. 
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When I came home, one of our furgcons, who 
had then juft crofled the ferry at Creflon, a mile to 
the fouth-eaft of plymouth, told me, that the tide had 
made a very extraordinary out (or rccefs) aimed! im¬ 
mediately after high water (about 4, p. m.) left both 
the paffage-boats, with feme bodes, and feveral per- 
fons, at once quite dry in the mud, though the mi¬ 
nute or two before, in four or five fed water: iu 
lefs than eight minutes the tide returned with the ut- 
moft rapidity, and floated both the boats again, fo 
that they had near fix feet water. The fea funk and 
fwelled, though in a much lefs degree, for near hall 
an hour longer. I was told, that at the next morn¬ 
ing's tide there were feveral very large furges. 

"This boar drove feveral fliips from their moorings, 
and broke fome of the hawfers, and twirled the 
fhips and veflels round in a very odd manner. At 
Crumll-pafiage, over another arm of the fea, about 
two miles wefi: of Plymouth, the fame phenomena 
were obferved; and in Stone-houfc lake, that com¬ 
municates with that arm of the fea, the boar came 
in with fuch impetuofity, that it drove every thing 
before it, tearing up the mud, fand, and banks, in 
a very fhocking manner, and broke a large cable, by 
which the foot palfage-boat is drawn from fide to 
fide of the lake. 

Thefe are the mo ft remarkable appearances we 
had here, which, 1 eonfels, did not much furprife 
me, as I had formerly noted phenomena of this na¬ 
ture more than once or twice in this port, and even 
mom confiderable; an account of one of which you 
will .fed in my firft Volume of Epidemics. But 
when I.heard, that at Portfmouth, Holland, in Ire¬ 
land, 
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land, Germany, &c. the waters were fo ftrongly agi¬ 
tated on the very fame day, it roufed my attention 
greatly, though I am quite loft in conje&ure of the 
caufe. You will pleafe to obferve, that it happened 
not here till about 4, p. m. at Portfmouth about 11 
a. m. in Holland about 11 a f m, at Kinfale, &c. in 
Ireland not till 3 or 4 p. m. 

letter XV. 

From the Rev. William Borlafe, A. M. F. R. S. to 
the Rev. Charles Lyttleton, LL.D. Dean of Exeter. 

Reverend Sir, 

Read Dec. Saturday the firft of laft month 

1755 " \y [November] happened in Mount’s- 

bay,and the parts adjacent, the moft uncommon and 
violent agitation of the fea ever remembered. At that 
time, and for fix davs before, the weather had been re¬ 
markably calm, the barometer higher than I have 
ever noted it lor three years laft paft, and in all thofe 
days Farenhcit’s thermometer varied only from yi to 
to 54; which is moderately high with us in Cornwall, 
where I have not found it to exceed 64 in the hotteft 
months this year, feklom do. 

A little after two o’clock in the afternoon, the 
weather fair and calm, barometer at the higheft, ther¬ 
mometer at f4, the little wind there was being at 
iiorth-eaft, about half an hour after ebb, the fea ' 
was obferved at the Mount-pier tb advance fuddenly 
from the caftwird. It continued to fwell and rife 
he the fpace of ten minutes j it then began to re- 
tbt, -running to the weft,- and fouth-weft, with a * 

rapidity / 
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rapidity equal to that of a mill-ftream defending to 

underfliot-wheel , it ran i'o for about ten minutes, 
till the water was fix feet lower than when it began 
to retire. The fea then began to return, and in ten 
minutes it was at the before-mentioned extraordinary 
height; in ten minutes more it was funk as before, 
and fo it continued alternately to rife and tall between 
five and fix feet, in the fame fpace of time. The 
firft and fecond fluxes and refluxes were not fo vio¬ 
lent at the Mount-pier as the third and fourth, when 
the fea was rapid beyond expreftion, and the altera¬ 
tions continued in their full fury for two hours: they 
then grew fainter gradually, and the whole commo¬ 
tion ceafed about low water, five hours and an half 
after it began. 

Penzance pier lies three miles weft of the Mount, 
and the .reflux was firft obferved here 45 minutes 
after two.: the influx came on from the fouth-eaft, 
and fouth-fouth-eaft: from whence I gather, that 
the .force, from which this agitation proceeded, lay at 
fouth nearly, or fouth-weft of this bay, and the fea 
reaching firft the eaftern lands (which projeft a great 
deal more than thofe of the weft), was thence re- 
fledted, .and,came upon the Mount in an eafterly di¬ 
rection : but farther on to the weft this eaftern cur- 
.rent had loft its ftrength, and the fea came into Pen¬ 
zance from the fouth-fouth-eaft more dircdtly from 
the point of its momentum. Here the greateft rife 
■was eight feet, and the greateft violence of the agi¬ 
tation about three o’clock. 

Newlyn pier lies a mile weft of Penzance. Here 
the flux was .obferved firft, as at the Mount, and 
came in from the fouthward (the eaftern current be- 

\ in S 
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ing quite fpcnt), nearly at the fame time as at the 
Mount and Penzance, but in a manner fomewhat 
different} it came on like a furge, or high crofted 
wave, with a furprifing nolle. The firlt agitations 
weie as violent as any ; and after a few advances and 
retreats at their greateft violence, in the fame fpace 
of time as at the Mount, the fea grew gradually 
quiet, after it had rofe, to the infinite amazement of 
the fpedtators, ten feet perpendicular at leaft. This is 
near five feet more than at the Mount pier, and two 
feet more than at Penzance; and I attribute it to the 
angle or creek, in which Newlyn lies, wherein the 
waters were refilled and accumulated by the ftrait- 
nels of the Ihores, and the bent of the weltem land; 
whereas at Penzance the waters were lefs confined* 
and confequently could not rife lb high; but at the 
Mount (at that time an illand) the fea had full room 
to fpread and difperfe itfelf, and there rofe lead: of 
all. 

The agitations of the fea at Moufhole (another 
pier in this bay) did not materially differ from thole 
at Newlyn. 

You may imagine, Sir, that as foon as this extra* 
ordinary commotion df the water was obferved in a 
bay fo full of people, and in all parts of it fo in* 
terdlcd (and particularly now the pilchard-filhery is 
in hand), in what paffes upon the fca> all hands 
were buly in endeavouring to preferve their ljiips,. 
boats, and craft. At the Mount the fifhermui got 
to their boats, then riding'off the pier, concluding 
that a violent ftorm was at hand: they were no* 
fooncr on board, than their boats were heav’d ip with 
the fwffe} but they were no fooner in the pier, and 

Itruggling, 
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ftruggling to fecure themfelves and boats, as. much 
as their aftonifhment would permit, than their boats 
were hurried back again through the gap or mouth 
of the pier with incredible velocity: when they had 
gone off as far as the reflux determined, they were 
carried in, and out again, with an impetuofity, which 
no ropes could withftand, and would have deftroyed 
both men and boats immediately, if in their paflage 
they had touched the lead done of the pier. As 
you know the place, Sir, you will cafily recoiled!, that 
what preferred them was not the rudder, or the oar, 
but the fame dream and current, which put them 
in danger; for it had neither in or out-let but thro’ 
that narrow gap, and therefore fet diredtly in, and 
out. At Penzance there was no damage, nor, what 
is more extraordinary, at Newlyn, where their boats 
are much more numerous. What preferved them all 
(under Providence) was, 'that this rage of the water 
happened a little after noon, when the men were all 
at leifure to attend their boats: if it had come on up¬ 
on them in the night, it is thought not one boat out 
of fifty would have been faved, and confequently 
many lives loft. 

In Guauas lake, the Happy ketch of war veer’d 
round upon her anchors, keeping her head by turns 
4.0 the flux and reflux, and in the decline of the com- 
•motion hove the log to eftimate the velocity of the 
water, and found it to run at the rate of ieven mile® 
in an hour. No motion of the land was any-wherc 
perceived, as far as I can learn. 

I have no account of this agitation yet from Scilly, 
but it was perceived at the Land’s end; and in the 
nqrth chanel, at the pier of St. Ives, it rofe betwixt 
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eight and nine feet, and floated two vefiels before 
quite dry, but all fmooth; no fea broke. 

In the little harbour of Heyle, about four miles 
north of the Mount on the Severn fea, the agitation 
did not make its appearance till an hour and a little 
more after the ebb began, which muft be full an 
hour later than with us, and is eafily accounted for 
by the circuit of land at the extremity of this county, 
which the fwell muft have made before it could 
reach into the north chanel to St. Ives and Heyle. 
In this inland half-tide harbour it continued vifible 
but an hour and half j the greateft flux was about 
the middle of that time, the furge being at that time 
feven feet high; but in general it rofe and fell but two 
feet only, owing, as I fuppofe, to the force and quan¬ 
tity of water being broke in its advances into fo re¬ 
tired a creek. 

At Swanfea, in Wales, further up in St. George’s 
chanel, where their ebb is later ftill than in Heyle, 
1 find the agitation was proportionably later than 
with us, and was not obferved till after two hours 
ebb, near three quarters after fix.. 

At Kingfale, in Ireland, more indeed to the north 
of us, but more open to the Atlantic ocean than 
Swanfea, and farther to the weft, the agitation reach’d 
not a full hour after us, but above two hours fooner 
than at Swanfea, all tending to {hew, that the force 
came from the fouth and fouth-weft. 

What relation thefe little palpitations or tremulous 
rebounds of the fea (for, in our parts, we may thank 
God they were no more) had to the dreadful con- 
vulfions on the coafts of Spain and Portugal, whe¬ 
ther they were the fainter parts of that deplorable 
Vol, 4.9* C c c {hock 
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{hock at Lifbon, or the expiring efforts of fome fimb- 
lar fubterraneous ftrugglings of nature farther to the 
weft, under the Atlantic ocean, will remain uncer¬ 
tain till more fails and dates appear; but, by the ac¬ 
counts from abroad, this firft of November feems to 
have been a day of univerfal tremor to all the fca- 
coafts of the weftern parts of Europe. 

I would not be thought to fuggeft, Sir, that a 
{hock fo far off as the coaft of Spain could be fo 
immenfe, as to propagate a motion of the water 
quite home to our fhores. I Should rather imagine, 
that there were feveral {hocks, and fome much nearer 
to us, but all perhaps from one and the fame caule 
diffufed in different portions, and permeating more 
contracted or dilated, but ftill communicating paf- 
fages: I fhould imagine, that this caufe affeCted the 
feas and land, in proportion to its own force, and 
the fuperior or weaker refiftance of the incumbent 
preffure; that where it found the leaft refiftance of 
all, there it found its vent, and the fwell its cure. 

But thefe difputable points I fubmit with great 
deference to the learned, who live in the center of 
intelligence, as well as of mutual information, from 
one another, and remain, 

S I R, 

Ludgvan, 

Beo,4,1755- Your moft obedient and 1 
‘ affectionate humble fervent, 

. . Wm, Borlafe* 


Extra# 
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ExtraSi of LETTER XVI, 

From Swanzcy, dated Decern, 8, T7yf. Communi¬ 
cated by the Rev. John Blair, LL.D. F. R. S . 

Read. Jan. 8, /\N the firft of November, about two 
I7j6 " vJ h°ur s ebb of the tide, and between 
fix and feven a clock in the evening, at a place called 
White-rock, about a mile up this river, where great 
numbers of fliips load coal, and difeharge copper- 
orc, for the ufe of the works ere&ed at that place, 
a great head of water ruflied up with a great noife, 
floated two large vefiels, the leaft above two hundred 
tons (one whereof was almofl: dry before), broke 
their moorings, and hove them acrofs the river, and 
had like to overfet them, by throwing them on the 
banks. The whole did not laft ten minutes, the rife 
and fall 5 and, what is mod remarkable, it was not 
felt in any other part of the river; fo that it muft 
have gullied out of the earth at that place ; for near 
the town and mouth of the river there is a paffage- 
boat, that was palling at that time, and had been for 
the whole day, it being our market-day, when that 
boat is conftantly employed, and there nothing was 
felt of it. This is the beft account I can get, and’ 
what is faid to be matter of fadt. 


C c c a 
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Extra® of LETTER XVII. 

From Mr. William Arderon, F. R.S. to Mr. Henry 
Baker, F. R. S. 

* 

Norwich, January 8, 1756. 

Read Jan. 15, TN anfwer to your inquiry, whether any 
'■ * 75 S- agitations of the water had been ob~ 

ferved in this county on the firft of November, give 
me leave to inform you, that two gentlemen and a 
fervant went out a {hooting on the iea-fhore, from 
Sir Thomas L’Eftrange's, at Hunfton, on the firft 
day of November, and were in great danger of be¬ 
ing drowned, by the fea’s fudden flowing before its 
ufual time, and fared themfelves, with difficulty, by 
clambering up the tides of the cliffs. 

LETTER XVIII. 

To Mr. William Arderon, JP. R. S. from Mr. Tho¬ 
mas Barber in Yarmouth, concerning the Earth¬ 
quake . on November the fir ft. Communicated by 
. Mr. Arderon. 

Mr. Arderon, ad, x 7 56. 

Read, Feb. 19,“i" Received yours of the third ultimi, 
17y6> JL and, after the beft inquiry I can majke 
of occurrences here, at the time, that Liibon was de¬ 
stroyed, can inform you of the following particulars 
related to me. 

John Ives, matter of a ffiip in the London trade, 
being on board his thip, a little before noon, the 
firft of November (his thin was then in Yarmouth 

" haven, 
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haven, at the ballaft-quay, where the caulkers were 
repairing her), obferved the fhip had an uncommon 
motion, and that the water was violently agitated, 
and no wind at that time ftirring to occafion it. The 
agitation was fo great, that the caulkers left off work 
fome time j and they remarked, that the water fud- 
denly flowed fix feet, Hoping on the fide of the 
haven. 

The uncommon motion of the {hips in Yarmouth 
haven, at that time, by the agitation of the water, 
was taken notice of by Mr. Gooch, a block-maker, 
and his man, at work in his fhop, fronting the quay; 
as alfo by Thomas Aldered, matter of a Yarmouth 
{hip, who was then walking on the quay, and by 
many others. 

William Dawfon, matter of a Yarmouth fliip, then 
going to Gainfborough in Lincolnfhire, was inform’d, 
on her arrival, that the water rofe five or fix feet, 
and fell again in a minute or two, both there and at 
Hull, at that time. 

Thefe are the mod material circumftances I can 
inform you of relating to this affair. 

LETTER XIX. 

From the Reverend Mr. John Harrifon, RcEior of 

Hawkefhead Cumberland, to the Right Reverend 

Dr. Edmund Keene, Lord Bifhop of Chefter. 

My Lord, 

Read Jan. tj, npHE laft pott brought me a letter 
l7 $ 6 ’ from Mr. Lambert of Lancattcr, 

intimating your lordfhip's more particular inquiry 

- 8 into* 
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into the phenomenon, which happened here the til 
of November laft. Some time (boa after, 1 was 
called to give baptifm to a weak cl did at a houfe 
bordering on. Windermere-water, about tluee miles 
from the head or north end of the lake, and there 
fell in with four boats, two men to each boat, em¬ 
ployed in drawing with nets for chars. I confulted 
the fifhermen, and was told, that but one of their 
boats was in ufe the day the waters were difturbed, 
and that, at the time of fuch agitation, the boat was 
drawn up aground, and one of the men on fhore, 
and the other fitting in the boat, the lake quite flill 
and fmooth as glafs, and not a breath of wind, when 
on a fudden the water fwelled, floated the boat, 
heaved it up about its length farther upon land, and 
took it back again in the falling back of the wave j 
otherwife it would have been left quite dry. I afkcd, 
what depth of water the boat takes ? and was an- 
fwered, fcarce half a yard. How long the flux and 
reflux continued ? About eight or ten minutes, con¬ 
tinually decreafing. What time of the day ? About 
ten in the forenoon, but that, having no watch, they 
could not be exadt Did the man on land feel no 


trembling under him, or did they hear any noife ? 
No, I have alfo inquired of fome ferry-men, bufy 
at the time on fhore, about the middle part, 4 c, 
about five miles from each end of the lake, who gave 
me the like account in every particular, only that 
their boat was moor’d, and could not be driven on 
fibore. I sited them, that fuppofing one had flood 
at the water's edge while it was rail, how deep, 
they imagined, the fwell would have taken him ? 
wwi was anfwered, they thought, up to the knees. 

Mr. 
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Mr. Sandys, of Graythwaite, tells me, that his 
hufbandman, and one of his farmers, were that fore¬ 
noon at work in a field, within fight of the lake, 
about two miles and a half from the foot or fouth 
end of it, and, on their return home, told him, that 
about ten a clock they heard a noife from towards 
the water like, as they could imagine, the found of 
the date off the whole fide of any large building, 
Aiding down the roof at once ; that they expedted it 
to be feme ftrong guft of wind coming at a diftance,, 
but as they could not afterwards fee a twig ftir, they 
were at a lofs to conje&ure whence it proceeded; 
that the water was quite ftill before and fmooth, but 
on that noife they obferved a narrow rippling (to ufe 
their own word), from the point of a rock,, not far 
from them, acrofs the lake, but were not nigh 
enough to obferve any other agitation. I have alfo 
confulted a ferryman belonging to Thirffon-water,, 
commonly called Coniftone-water, a lake about five 
miles in length. He fays he was Handing, at the 
time mentioned, at their landing-place, and was fur- 
prifed to fee the water flow up the bank when there 
was not the leaf: wind, and the water quite calm. 

I afked, how high it flow’d ? He fold, about a yard 
up the bank, and continued its motion back and for¬ 
ward about five minutes, as near as he could guefs, 
for that he did not look at his watch at the time. 
How much he computed the perpendicular fwell ? 
He thought about a foot; which, as I know the 
place, I think is pretty near the truth, anfwerable to 
a yard-flow up die' bank. I am told alfo, from a 
perfon of credit, that the like agitation, though, in. 
a lefs degree, and fhorter continuance, was obferved 
\ at 
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at the time on Eafthwnitc-water, a lake about a mile 
and half in length, lying near this town. 

In all my inquiry, my Lord, I cannot find, that 
any motion or tremor of the ground was perceived 
by any one. And as to the differences of the time 
the agitations lifted, may they not be thought pro¬ 
portionate to the different dimenfions of the lakes, 
as the vibrations eff pendulums, after the impelling 
powers are taken away, may be found to continue in 
proportion to their lengths. Upon the whole, tho’ 
the feveral agitations above-mentioned are undoubt¬ 
edly matters of fad, yet had there, at the time they 
happened, been a ftrong wind, the phenomenon 
would perhaps have been loft among the common 
waves.; and *as no motion or tremor of the ground 
was perceived, does it not feem hard to account for 
this motion of the waters from a fubterrancan caufe ? 
Or may it not rather be deemed owing to fome hid¬ 
den alteration in the preffure of the atmofphere ? 
But I flhall tire your Lordfhip, and beg pardon, who 
am, 

My Lord, 

Hawkeihead, 

Dec. 24,1755, Your Lordihip’s moft dutiful and 
moft obedient humble fervant, 

John Harnfon. 


Extra# 
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ExtraB of LETTER XX. 

From the Honourable and Rev. Dr. Spencer Cowper, 
‘Dean of Durham., to hie Brother the Right Ho¬ 
nourable William Earl Cowper, F. R. S. 

Durham, near the City. 

Readjaa. ij, T" T P O N acquainting Mr. Gowland 
* 7s6 ’ with Lord Willoughby’s defire of 

being acquainted with the circumllances of the com¬ 
motion of the water in his pond *, on the firft of No¬ 
vember laft, he came to me the other evening with 
his gardener, who gave the following account: 

That on the firft of November, about half an 
hour after ten in the forenoon, as he was working in 
his mailer’s garden, he was alarmed by a fudden 
rulhing noifc, like the fall of water.: That imagin¬ 
ing the head of the pond to be broken down, which 
was at a fmall diftance from him, he ran haftily to¬ 
wards it, and finding it firm and in tire, was a good 
deal at a Lofs to account for the noife he had heard; 
when, calling his eye upon the water, he faw it gra¬ 
dually rife up, without any flu&uating motion, till 
it reached a grate, which Hood fome inches higher 
than the common water-level, through which it dis¬ 
charged itfelf for a few feconds: That it then fub- 
fided as much below the mark it rofe from, as it 
was above it in its greateft elevation; and continued 
thus rifing and falling all the time he flood, by it, 
which was, he reckons, about fix or feven minutes, 
making four or five returns in about one. At laft 


* At Mr. Gowland’s feat, five miles from Durham. 

Von. 4p. Ddd 
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he grew fo alarmed, that he ran to the hottfe to call 
his fellow-fervants down to look at it} but though 
the water then continued to have fome commotion, 
it was nothing confxderahlc. Mr. Gowland very 
much regrets not being made <u quainted with it <>t 
the fame time ; but lie having company in his houie 
that day, the fervants did not mention this extraor¬ 
dinary appearance to him till the day following, 
when he) went down to the pond, hut found all 
quiet. The gardener did not obferve the lead (bak¬ 
ing of the 'ground; but in regard to the noife, he 
faid, it - wag much greater than could proceed from 
the running of the water through fo fmall a grate, 
nor did he obferve it at any of the difeharges he law 
the Water make through it. The pond ftands to 
the weft from the houfe, and is about forty yards 
long, and ten broad. The ebb and flow were each 
alyut half a foot in the perpendicular. This is all 
the account the man gave j which, though very ex¬ 
traordinary, agrees fo nearly with moft others given 
of this commotion in different parts of Europe, that 
the truth of it need not be doubted, particularly as 
Mr. Gowland was apprifed of this appearance the day 
following, many days before the others, which con¬ 
firm it, was known in England. 

A remarkable high tide was obferved near Hartle¬ 
pool, on the fifth of November. At u place called 
Sajthplm it rofe upwards of a yard higher than ever 
known in the greateft fpring-tides, anti did fome 
damage, The time was, as well as I can recoiled, 
eleven at night. I cannot hear, that the earthquake 
was felt at .all in tins county. 


T T? *T 

Jj J, 
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LETTER XXI. 

‘To Dr. John Stevenfon, Phyfichm at Edinburgh. 

Communicated by Dr. John Pringle, F. R. S. 

Scotland, at Loch Nefs. 

Dear Sir, 

Read Jan. 8, T Have your favour of the 20th, and 
17S °' JL i n compliance with your requeft, I 
give you the following reply to your queries. 

I arrived at Fort-Auguftus, from Fort-William, 
on the 31ft of October laft : next morning about ten 
I walk’d abroad, when the barrack-mafter, and feve- 
ral others, came and acquainted me, that they had 
lecn a very extraordinary agitation of the waters at 
Loch Nefs. I refufed giving credit to their ftory, and 
a little afterward returned to'the fort. 

About 11, my clerk and the brewer at that place 
came and acquainted me, that a more extraordinary 
agitation than the former had happened, and they 
apprehended feme danger to our brewery, which is 
fituated where the river Oich difeharges itfelf into 
the lake. I walked then to that place, but before 
my arrival the water had returned to its ufual cha- 
nd. I faw very clearly the marks on the banks, to 
which it had flowed; the banks were quite wet, and 
a ftrip of leaves of trees and twigs,_ &c. left on 
them. I inquired then into this affair, and the 
account the fpe&ators gave were, that they ob- 
ferved the river Oich, which runs from weft into 
the head of the lake, fwell very much, and flow up 
the river from the lake, with -a pretty high'wave, 
about two or three feet higher than the ordinary fur- 

D d d 2 face, 
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face with a pretty quick motion againft the windj 
and’a rapid ftream, about two hundred yards up 
the river; then broke on a Shallow, and flowed about 
three or four feet on the banks on the north fide of 
the river, and returned again gently to the lake. 
That it continued ebbing and flowing in that man¬ 
ner for about an hour, without any waves fo re¬ 
markable as the firft, till about i x o’clock, when a 
wave higher than any of the reft came up the river, 
and, to the great furprize of all the fpetfators, broke 
with fo much force on the low ground, on the north 
fide of the river, as to run upon the grafs upwards 
of thirty feet from the river’s bank. 

Lieut. Smith, of the artillery, Mr. Gwyn, fon of 
Captain Gwyn, of the LochNefs galley, Mr. Lumii- 
den, barrack-mafter at Fort-Auguftus, Mr. Forbes, 
barrack - mafter of Bernera, Thomas Robcrtfon, 
brewer at Fort-Auguftus, and George Bayne, my 
clerk, and feveral others, were the fpe&ators of this 
extraordinary phenomenon: fome of them faw the 
whole progrefs of it, others only a part. 

Loch Nefs is about twenty miles in length, and 
from one to one and a half mile broad • bears from 
fouth-weft to north-eaft, There was no extraordi¬ 
nary muddinefs obferved in the water, though it did 
not appear quite fo clear as ufual. The morning was 
cold and gloomy, and a pretty brilk gale of wind 
blowed from weft fouth-weft. The river Oich lies 
On the north fide of the fort, and on the fouth fide 
runs the river TarfF from weft fouth-weft, difeharg- 
ing itfidf alfo into the head of the lake; and which- 
was obferved to be agitated at the fame time and 
manner-as the other,, But there- were no £h airings 

m 
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pr tremors felt upon the land. I have heard of tht 
fame agitations in Loch Lommond. It is probable 
all the other lakes in the highlands were alfo agitated* 
and it is my opinion they were, though I have not 
heard of many particulars. I always am, with 
greated regard. 

My dear Doctor, 

Edinburgh, ^ 

Dec. 22,1745* Your very affedionate 

humble fernnt, 

Robert Gardener. 

J>, S. LochNefs is vadly deep, its foundings irtmany 
places being from ioo to 135 fathom, which is 
greatly below the level of the fea at Invernefs. 
Its Tides are mod part rocky, and it deepens imme¬ 
diately from them. About three mufket-fhot from' 
the river Oich it meafures about 120 fathom' in 
depth. 

Extra® of LETTER XXIL 

Prom Sir James Colquhoun, of Lufs, to Mr. Fletcher,, 
Member of Parliament , dated Rofedoe, Dec. 83. 

17 y y„ Communicated by Dr. Pringle,, F. It'S, 

At Loch Lommonds 
SIR 

Read Jen. t%, TT O-U R favour of the 29 ult. 1 re- 
,?s6 ' X ceived by lad pod, defiring me to 1 
tranfmit you an exad account of our Loch Lom- 
n#ond earthquake. You mud know, that 1 was coa- 
fiaed.to tbs kmfewith a fore threat,, whidbproba- 

bly 
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bly prevented my feeing that ftrange phenomenon: 
but the heft account I have got of it is from Angus 
M'Diarmid, inn-keeper at Tar bar, who was an eyc- 
witnefs, and was with his watch in his hand all the 
time of the agitation; and his account is as follows: 

On the firft day of November lad, Loch Lom- 
mond all of a hidden, and without the Jeail guft of 
wind, rofe againft its banks with great rapidity, hut 
immediately retired, and in five minutes time fub- 
fided, till ir was as low in appearance as any body 
then prhfcnt had ever feen it in the time of the greatdl 
fummer drought; and then it inflantly returned to¬ 
ward the fliorc, and in five minutes time rofe again 
as high as it was before. The agitation continued at 
this rate from half an hour pa ft nine in the forenoon 
till fifteen minutes after ten, taking five minutes to 
rife, and as many to fubfide; and from fifteen mi¬ 
nutes after ten, till eleven, every rife came fumevvhat 
fliort in height of the one immediately preceding, 
taking five minutes to flow, and five to ebb, until 
the water fettled as it was before the agitation, Angus 
M c Diarmid meafured the height, to which the loch 
rofe,’ and found it to be two feet four inches perpen¬ 
dicular. Loch Long and Loch Ketterin were al(b 
agitated on the fame day, and about the fame time ; 
but the phenomenon was not fo minutely obfc.rvcd 
as that any exatt account can be got of it. 

It appears, by communications font from abroad, 
• itbat the like agitations of the water were ob- 
tferved at the Hague, Leyden. Harlem, Am- 
Mm, Utrecht, Gouda, and Rotterdam, and 
aifo ’ alftratBois-le-Duc’; about eleven of the 
clock on thciiiftof November; and likewifd 
/ at 
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at Kingfale in Ireland, as appears from the fol¬ 
lowing letter. 

litter XXIII. 

From L, Nicola to James Simon, Efq ; F. R. S. 
SIR, 

Head Ja«. zz, X S I have been defired to write an 

17 ^' XjL account of the extraordinary agita¬ 
tions of the fea here, on the fatal firft of November, 1 
which may poffibly be acceptable to the Royal So¬ 
ciety, I have taken the liberty of directing it to you’ 
as a member of that Society, to tranfmit or fupprefs, 
as you may think proper. 

On the firft of November, between the hours of 
two and three afternoon, the weather being very 
calm, and tide near full, a large body of water Sud¬ 
denly poured into this harbour, with fuch rapidity 
that it broke the cables of two {loops, each moor’d 
with two anchors, and of fevcral boats lying be¬ 
tween Scilly and the town, which were carried up,' 
then down, the harbour, with a velocity far exceed¬ 
ing what I ever faw by a dn'p or boat, though fa¬ 
voured with all the advantageous circumftances of 
tide and wind, in any degree of violence. By the 
direction, in which the {loops were carried down, I 
imagined they and feveral boats would have ran foul 
of each other, and alfo of the King’s (or revenue) 
boat, which lay at her moorings: but juft at the 
time I thought this unavoidable, an eddy whirled 
them round feveral times, and hurried them up again 
with the fame rapidity. This was repeated feveral 

times s‘ 
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times; and while the current rufoed up at one fide 
of the harbour, it poured down with equal violence 
at the other. A veffel, that lay all this time in the 
pool, did not feem to be any ways affe&ed } nor was 
the violence of the currents much perceived in the 
deeper parts of the harbour, but raged with moft 
violence on the flats. The bottom of the harbour, 
which is all a flab, was much altered, the mud be¬ 
ing walhed from fome places, and deposited in others. 
The Reverend Mr. Keef fays, the perpendicular rife 
of the water at his quay was five feet and a half, as 
he meafured it, and I am told it was much higher 
at the market-quay, which it overflowed, and poured 
into the market-place, as a gentleman who was pre- 
fent allures me; and alfo fays, that it came with 
foda rapidity, that fome men, who were on the quay 
immediately, on the firfl: rife of the water, ran off, 
but could not do it with expedition enough to pre¬ 
vent their being overtaken, and up to the knees. The 
agitations of the water were communicated fome 
miles up the river, but, as in the harbour, were 
moiiUy perceivable in the lhalloweft places. . The 
fucceflxve rifings and fallings of the water continued 
about ten minutes, as nearly as I could judge, not 
having particularly attended to this circnmftanco, and 
then the tide returned to its natural coufe. Between 
fix and feven in the evening I faw the water rife 
again, tho’ not with as great violence as the former 
time; and I am told it continued its alternate ebbs 
and flows till three in the morning. By different ac¬ 
counts received here the water was aflfe&ed in the 
fame manner along the coafl, to the weft ward of 
this harbour, and k is reported, that, about nine 

o’clock 



[ 393 ] 

o’clock in the morning a fliock of an earthquake 
was felt at Cork; but I have not met any perfons of 
credit who pretend to fay they felt it. 

I am informed that, in the year 1750, fomething 
of this nature happened here. The water fuddenly 
flowed out of the river, which is of a very confider- 
able depth near a mile up (See Plate XI.), with 
fuch rapidity as to leave its chanel almoft dry, and 
raife the water in the harbour fo fuddenly, that feve- 
ral boats were drove from their anchors, anil caft on 
fliore. This, attended with violent thunder and light¬ 
ning, continued fcarcely a minute, when the water 
returned to its natural fituation. 

Thcfe are all the particulars I was a witnefs to, or 
could colled from good authority. I am, 

S I R, 

Kingfalc, 

Dec. 7, 17s 5 - Your moffc humble 

and obedient fervant, 

L. Nicola. 


LETTER XXIV. 
Communicated by Richard Brocklcfby, M. D. F.R.S. 

S I R, 

Read Nov. 27, "\ TY letter from Kingfale runs thus : 

* 755 - xVX “ There was a violent fhock of 
(t an earthquake felt yefterday at Cork, and at the 
Vol, 49. E e e “ fame 
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* fame moment of time we had a moft furprifing 
« thing happened here: it was then ebbing, and 
« n ear low water, when on a fudden the. flood re- 
“ turned fo violently, and in fuch quantities!, that 
« the market-quay was covered, and the tide flowed 
“ quite up to the market, at the lame time not a 
“ breath of wind ftirring; all the vcilcls in tin* hai- 
“ hour of every kind were fot ccd from their anchors 
<c and hurried away by the rapidity of the flood; and 
« as the ebb was as fudden, and equally violent, fe~ 
“ veral of the vcffcls were left dry on Ihore ” 

N. B. The water mud; have rofe confidently above 
its utmoft height at even equinodial tides, to flow 
up to the market. This letter was dated Nov. 2. 
and wrote by a perfon of great veracity. I am, 

S I R, 

Nov. 19, 1 755 - 

Your moft obedient fervant, 

Hen. Tom. 


LET- 
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LETTER XXV. 

An Account of an extraordinary Alteration in the 
Baths of Toplitz in Bohemia, on the fir[l of No¬ 
vember 1757, in a Letter from Father Jofeph 
Steplin to James Short, M.A. F. R. S. Fran (laic d 
from the Latin. 

SIR, Prague, January 36, 175*6. 

Read Feb. 26. A Report being brought hither, that 
1756. JL^ a t Toplitz, a village famous for its 
baths, and nine Bohemian miles north-weft from 
Prague, the fource of thefe baths had undergone 
fome change ; in order to know the truth of this, I 
requefted the prefident of the Supreme Royal Coun¬ 
cil to fend me an exadt account of it, in anfwer to 
the feveral queftions, which I propofed to him. By 
this means I have procured the following relation of 
thatfadt: That in the year 762 thofe baths were 
difeovered } from which time the principal fpring of 
them had conftantly thrown out the hot waters in 
the fame quantity, and of the fame quality. On the 
firft of November of the laft year 1755, between 
eleven and twelve in the morning, the chief fpring 
caft up forth fuch a quantity of water, that in the 
fpace of half an hour all the baths ran over. About 
half an hour before this vaft increafe of the water 
the fpring grew turbid, and flowed muddy; and, 
having flopped intirely near a minute, broke forth 
again with prodigious violence, driving before it a 
confiderablc quantity of a reddifh oker, Crocus Mar - 
iialis. After which it became clear, and flow’d as 

E e e 2 pure 
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pure as before; and continues Hill to do fo ; l)ut it 
fupplies more water than ufual, and that hotter, and 
more impregnated with its medicinal quality, . 

You lee, Sir, that the alteration made in this 
fpring happened almott at the very time when Por- 
tugal & bcgan to be (hook with the earthquake. Not 
doubting therefore, that accounts from various parts 
concerning the effects of fo extenlive an earthquake 
will be lent to the Royal Society, I prefum’d, that 
this would not prove unacceptable to them. I am, 

S I R, 

Your moft humble fervant, 

J. Steplin. 

Extra# ^/LETTER XXVI. 

From Mr. De Hondt, of the Hague,, concerning the Agi¬ 
tation of the Waters , Novem. i. 17 ff- Tranjlatedb 
from the French, and communicated by Tho. Birch,, 
D. D. Secret, R. S. 

Hague, Nov. 7, 1755. 

Read Nov. zo,TT TE had, on Saturday morning latt,. 

1 7 ' 5 s■ \\ kt eleven o'clock, a phenomenon,, 
which aftonifh’d every body. In ahfolutcly calm, 
weather there was obferved of a fudden fo violent a 
rnotkm in the water, that the fhips were ftruck againtt 
each other, and broke the cables,, which fatten’d 
them. It was felt at the fame time at the Hague, 
Leyden 1 Harlem, Amfterdam, Gouda, Utrecht, 
Rotterdam, and Boifleduc, At the Hague it was. 
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but flight; and no motion was felt in the ground. 
You will fee a more circumftantial account of it in 
the Dutch Gazette of this week. 

Extraff of L E T T E R XXVII. 

From Monf, Allamond, Prcfejfor of PhiloJ'ophy at 
Leyden, and F. R. S. dated there Decem. p, 1757, 
to Mr. Trembky, F. R. S. Franfated from the 
French. 


Read Dec. 18, pk LL that I have been able to colled, 
,7SS * l\ Aat is certain, with relation to 
what was obferved here concerning the earthquake 
of the fiift of November, amounts to but very little. 
Between half an hour after ten and eleven in the 
morning, in fome of the canals of this city, the 
water rofe fuddenly on the quay, fituated on- the 
fouth. It returned afterwards to its bed, and made 
feveral very fenfible undulations, fo that the boats were 
drongly agitated. No-body could inform me to* 
what height the waters rofe, except a miller, who 
lives between Delft and the Hague. Having ob¬ 
ferved this Angular motion of the water in a canal, 
he ran home for a pole, which he plunged into the 
water, and faw it rife up the pole at Ieaft a foot 
high, though the air was extremely calm. 

The fame kind of motion was perceived here in 
the tuns of water of two brewhoules, and in thofe 
of three brewhoufes at' Harlem. The branches of 
the Roman catholic church of Rotterdam, which 
hung from long iron rods, made feveral ofcillations.. 
A tallow-chandler at the Hague was furprifed to> 

. hear-' 
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Lear the clafhing nolle made by all the candles hung 

up in his £hop. . „ 

This is all that I have any certain information of, 
and it Ihews, that our country had feme lharc in 
the general agitation. Many other things are reported, 
but not fufficicntly attefted. 

The accounts brought from Norway inform us, 
that the fame obfervations were made there, almoft 
at the fame time. 


LIX. An Account of the Earthquake , No- 
vem. i, 1755, as * n L< ea d Mines 
in Derbyfhire; in a Letter from the Re¬ 
verend Mr. Bullock to Lewis Crufius, 
D. D. F. R. S. 

LETTER I. 

Rev Sir Afford, ■ nea x Bafcewell* Derhy&br, Mar# q, X75&. 

Read March u,T Here fend you an account of the 
I7s6 " X earthquake, which happened at the 
lead mines on Eyam-edge in the peak of Dcrby- 
fhire, on Saturday the ift of Novein. 1755, about 
11 o’clock in the forenoon. I made a ftridt inquiry 
at the mines, on the zill of February laft, both for 
my own and your fatisfadlion$ and can allure you, 
that the circumftances related may fafely be relied 
upon^as matter of fadt. If there be any thing in 
my power, which you would chufe to have explained 

4 more 
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more particularly, pleafe to communicate, and it 
{liall be done with the greateft pleafure by, 

S I R, 

Your moft obedient and 
obliged humble fervant, 

Win. Bullock. 

Francis Mafon, overfeer, fays, That he fat in a 
little room, which he ufes to write in: it hands 
about forty yards from the mouth of one of the en¬ 
gine fhafts. He felt one Ihock, which very fenfibly 
raifed him up in his chair, and caufed fcvcral pieces 
of lime or plaifter to drop from the fides of the 
room: the roof of it was fo violently {hook, that he 
imagined nothing lefs than the engine {haft was run 
in; whereupon he immediately went out to fee, and, 
contrary to his expectation, found the {haft open, 
and all things about the fpot in their proper order. 

Upon inquiry, I was informed by the aforefaid 
Francis Mafon, that in a field about 300 yards from 
the mines, there had happened a chafm or cleft on 
the fur face of the earth, which was fuppofed to be 
made at the fame time he felt the {hock, for the fol¬ 
lowing rcafon: It lies clofe by a road, which he ufes 
daily to and from the mines; in the morning when 
he came, there was nothing uncommon to be feen, 
but on his return at evening he obferved a cleft about 
one foot deep, and fix inches in diameter j its con¬ 
tinuation from one end to the other, was near 150 
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yards, being parallel to the range of the vein on 
the north fide. When I examined it, which was 
upwards of three months after the {hock happened, 
the length of it was not much more than 60 yards, 
though I could perceive fome veftiges of its farther 
continuance: the depth of it was about eight or nine 
inches, and its diameter four. As the foil was very 
light, and the fcafon has been remarkably wet, it is 
highly probable, that the fiffurc is confiderably doled 
fmee it was firft made. Thefe were the molt re¬ 
markable circumftances, which happened upon the 
furfece of the earth. Though my inquiry was of 
every one in particular, that was there employed 
about the mine, the concurrence of whofe teftimo- 
uies might feem more ftrongly to confirm the ac¬ 
count ; yet I look upon it as unneceflary to trouble 
you with every man’s ftory, which would be only 
a repetition of, or fomething fimilar to, what has 
been before related. 

William Hallom, and Jo. Howfon, miners, fay, 
That at the aforefaid time they were employed in 
carting, or drawing along the drifts the ore and 
other minerals to be raifed up the drafts. The drift, 
wherein they were working, is about 60 fathoms, or 
120 yards deep, and the fpacc of it from one end 
to the other <fo yards, or upwards. Hallom was at 
the end of the drift, had juft loaded ids cart, and 
was drawing it along, but was fuddenly furprifed by 
a flaock, which fo terrified him, that he immediately 
quitted his employment, and fan to the weft end of 
the drift to his partner, who was not lefs terrified 
than* himfelf. They durft not attempt to climb the 
fihaft, left that fhould be running in upon them, but 

con- 
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confulted what means to take for their fafety. Whilil 
they were thinking of fome place of refuge, they 
were alarmed by a diock much more violent than 
the former; which put them in fuch a coniterna- 
tion, that they both ran precipitately to the other end 
of the drift. There was a miner working at the 
forfield, or eaffc end of the vein, about fix fathoms 
below their level, who called cut to them, imagining 
they were in danger of being killed by the {hafts 
running in upon them, which he fuppofed was the 
cafe ; and told them, if by any means they could 
get down the draft to him, they would be more fe- 
cure, becaufe the cavity, where he was working, was 
encompafled with folid rock. They went down the 
{haft to him, where, after obferving they had nei¬ 
ther of them received any misfortune, he told 
them, that the violence of the fecond diock was fo 
great, that it caufed the rocks to grind one upon 
another. His narration was interrupted by a third 
Ihock} and, after an interval of about four or five 
minutes, was fucceeded by a fourth ; and about the 
fame fpace of time after, by a fifth; none of which 
were fo violent as the fecond. They heard after 
every diock a loud rumbling in the bowels of the 
earth, which continued for about half a minute, gra¬ 
dually decrcafing, or appearing at a greater diftance. 
They imagined, that the whole fpace of time, from 
the firft diock to the lad, was about twenty minutes; 
and they tarried about ten minutes in the mine after 
the lad diock; when they thought it advifeable to 
examine the paffages, and to get out of the mine, if 
poffible. As they went along the drifts, they obferved, 
that feveral pieces of minerals were dropped ^rom 
Vol. 4S>. F f f ' the 
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the fides and roof, but all the fliafts remained intire, 
without the leaft difeompofure. 

Thefpace of ground at the aforefaid mines, where¬ 
in it was felt, was 960 yards, which was all that was 
at that time in workmanlhip. 

LETTER. II. 

An Account of the Earthquake at Lifbon *, Nov. u 
* 755 > * n C ^‘ w0 Letters from Mr, Wolfall, Surgeon„ 
to James Parfons, M. D. F,. R. S. 

Pear Sir, Lifbon, Nov. 18,1755. 

Read Dec. 18, A S fome years ago I had the pleafure 
* 755 - jr^ 0 f occafionally meeting you at Dr. 
Hill’s houfe, I venture to take the liberty of fending 
you an account of the terrible earthquake, which 
has fo lately dehroyed this city. If you have any 


* This city fuffered greatly by an earthquake in 1531, thus 
deferibed by Paulus Jovius. Hilt. L. 29. fol. 180. Nec multo poft 
fequenti .menfe Januario, par prope exitii cladcs Lufitanis in ipiis 
proculdubio vifeeribus terra: furente dcbacchantcquc Awlo illata eft, 
cujus impetu. urbs Ulyflipo in primis incomparabile detrimentum 
fenfit, & poft earn coloniam, San<Staearcnae & Azumbugers*, Al- 
merinique urbium publica privataque xdiheia, inufiuto terra- motu 
conquaflata profeiflaque magnam vim mortalium ruinis opprefsere, 
& nonnulla etiam navigia turbulento inflati maria hiatu abforpta 
funt, ficut Tagus infanis allidentis maris fluftibus repuifua, difee* 
dentibus in utranque ripam fuis undis ficca in medio vada obllu- 
pentibus cunftis oftenderet, nemoque jam tota prope Lulitania 
te&is fuis confideret, fubfultante fcilicet folo, ideoque non cito de- 
fituram terra: motus vim ita praemonftrante, ut regis & reginae ex~ 
emplum fequutt univerfi fere incolte tabernacula apertis in locis ca- 
ftrenfi in more erigere cogerentur} neque in his tamen foluti metu 
pemoflarent, quum repentinum aliquem terra: hiatum, quo abfor- 
beri poflent, non temerc extimefeendum arbitrarentur. 

other 
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other correfpondents in this place, I doubt not but 
they are able to give you a more fatisfadory relation 
of it than I will pretend to: but, if you have not, 
fuch an account, as the prefent hurry of my fpirits 
will peimit me to fend you, will doubtlefs be more 
agreeable to you, than the uncertain reports, that you 
will find in the news-papers. All that I can pretend 
to at prefent is to communicate to you c£ a round um- 
varnilh’d tale’’; and that I will do withal] tire truth 
and candour imaginable. 

It perhaps may be neceffary previouily to tell you, 
that fince the beginning of the year 1750, we have 
had much lefs rain than has ever been known in the 
memory of man, excepting the laft fpring, which 
gave fuch a fupply of rain, as has produced very 
plentiful crops: the fummer has been cooler than 
ufual, and for the laft forty days, fine clear weather, 
without being remarkably fo. On the firft inftant, 
about 40 minutes paft nine in the morning, was felt 
a rnoft violent (hock of an earthquake: it feemed to 
laft about the tenth part of a minute, and then came 
down every church and convent in town, together 
with the King's palace, the magnificent opera-houfe, 
joining to it; in fhort, there was not a large building 
‘in town that efcaped. Of the dwell ing-houfes there 
might be about one-fourth of them that tumbled, 
which, at a very moderate computation, occafioned 
the loft of thirty tlloufand lives. The lhocking 
fight of the dead bodies, together with the flineks 
and cries of thofe,who were half buried in. the ruins, 
are only known to thofe who were eye-witneffes. It 
far exceeds all defeription, for the fear and con- 
fternation was. fo great, that the moil refolute per- 
fon durft not ftay a moment to remove a few ftones 

F f f 2 off 
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off the friend he loved moft, though many might 
have been faved by Co doing: but nothing was 
thought of hut folf-prcfcrvation ; getting into open 
places, and into the middle of ftreets, was the moft 
probable fecurity. Such, as were in the upper ftories 
of houfes, were in general more fortunate than thole, 
that attempted to cfcape by the doors; for they were 
buried under the ruins with the greateft part of the 
foot-paffengers: fuch as were in equipages cfcaped 
beft, though their cattle and drivers buffered fcverely ; 
but thofe loft: in houfes and the ftrects arc very un¬ 
equal in number to thofe, that were buiied in the 
ruins of churches; for as it was a day of great devo¬ 
tion, and the time of celebrating mafs, all the churches 
in the city were vaftly crouded, and the number of 
churches here exceeds that of both London and 
Weftminfter; and as the fteeples are built high, they 
moftly fell with the roof of the church, and the 
ftones are fo large, that few efcaped, 

Had the mifery ended here, it might in fomc de¬ 
gree admitted of redrefs j for though lives could not 
be reftored, yet the immenfe riches, that were in the 
ruins, might in fome part have been digged out: hut 
the hopes of this arc almoff gone, for in about two 
hours after the fhock, fires broke out in three dif¬ 
ferent parts of the city, occafioned from the goods 
and the kitchen-fircs being all jumbled together. 
About this time alfo the wind, from being perfectly 
calm, fprung up a frefh gale, which made the fire 
rage with fuch fury, that at the ehd of three days, 
all the city was reduced to cinders. Indeed every ele¬ 
ment feemed to confpire to our dcftru&ion; for foon 
after the ftioek, which was near high water, the 

tide 
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tide rofe fortv feet higher in an inflant than was 
ever known, and as fuddenly fubfided. Had it not 
fo done the whole city muft have been laid under 
water. As foon as we had time for recollection, 
nothing but death was prefent to otn imaginations. 

For lit, the apprehenfions of a peftilence from 
the number of dead bodies, and the general con- 
fufion, and want of people to bury them, were 
very alarming: but the fire confirmed them, and 
prevented that evil. 

2 d The fears of a famine were very great; for 
Lilbon is the ftore-houfe for corn to all the country, 
for fifty miles round: however, fome of the corn- 
houfes were happily faved, and though the three fuc- 
ceeding days to the earthquake an ounce of bread 
was worth a pound of gold, yet afterwards bread 
became moderately plenty, and wc were all happily 
relieved from our llarving condition. _ 

The ad great dread was, that the low villainous part 
of the people would take an advantage of the con- 
fufion, and murder and plunder thofe few, who had 
faved any thing. This in tome degiee happened; 
upon which the King gave orders for gallows imme¬ 
diately to be placed all round the city ; and after about 
a hundred executions, amongft which were fome 
Enelifh Tailors, the evil flopp’d. We arc ftill in a 
ftateof the greateft uncertainty and confufion, for 
wc have had in all twenty-two different fliocks fincc 
the firft, but none fo violent as to bring any houfes 
down in the out-fkirts of the town, that duped the 
firft (hock; but no body yet ventures to lie in houfes; 
and though we are in general expofed to the open 
{t v for want of materials to make tents, and tho 
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rain has fallen feveral nights paft, yet I don t find 
but the moll delicate tender people fuller thcii dif¬ 
ficulties with as little inconvenience us the moil 
robuft and healthy. Every thing is yet with us in the 
greatefl confuiion imaginable: we have neither 
cloaths nor convcnicncies, nor money to fend for 
them to other countries. All Europe is deeply con¬ 
cerned in the immenfe riches and merchandises 
that are loft, but none fo much as our own nation, 
who have loft every thing they had here. Few Eng- 
lifli lives have been loft in comparifon of other na¬ 
tions, but great numbers wounded j and what adds 
to the misfortune is, that we are three Englifh fur- 
geons, but neither inftruments, bandages, nor dreff- 
ings, to relieve them. Two days after the firlfc 
fhock, orders were given to dig for the bodies, and a 
great many have been taken up, and recovered. It 
is amazing fome inftances of recoveries, that I could 
lend ; in fhort it is amazing, that we are not all loft. 
I lodged in a houfe, where there were thirty-eight in¬ 
habitants, and only four faved. In the city prifon 
800 were loft, 1200 in the general hofpital, a great 
number of convents of 400 in each loft; the Spa- 
nifh ambaftador with 3f fervants. It would be too 
tedious to enter into particulars, for I procured this 
paper by mere accident, and I write this on a gar¬ 
den wall. If you are plcafed to communicate the 
contents to your Society, I beg you will firft pleafe 
to drefs it up in different language. It fortunately 
happened, that the King and the Royal Family were 
at Belitne, a palace about a league out of town. 
The palaGe in town tumbled the firft fhock, but the 
natives infill, that the Inquifition was the firft build- 
S *ng 
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ing that fell down. The fhock has been felt all over 
the kingdom, but along the fea-fide more particu¬ 
larly. Faro, St. Ubals, and fome of the large trade- 
ing towns are, if poffible, in worfe fituation than 
here; though the city of Porto has quite efcaped. 

It is poffible, that the caufe of all thefe misfor-. 
tunes came from under the weftern ocean, for I have 
juft been in conversation with a captain of a fhip, 
who feems a very fenfible man, who sells me, that 
he was fifty leagues off at fea j that the fhock was 
there fo violent as greatly to injure the deck of his 
fhip; it occafioned him to think, that he had miflaken 
his reckoning, and ftruck upon a rock, and they in- 
ftantly hawled out their long-boat to fave themfelves, 
but happily brought the fhip, though much injured, 
into this harbour. 

If there are any further particulars, Sir, in which I 
can gratify yom curioftty, I will moft gladly endea¬ 
vour to do it. And I hope my future correfpondence 
will be more clear and cor red than this confufcd 
letter I fend at prefent. If in any thing I can give 
you pleafure, pleafe to addrefs to me, Surgeon', at 
Lifbon. I am 

Your moft obedient and 

moft humble fervant, 

Richard Wolfall, 


LE T- 
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LETTER nr. 

Dear Sir, Litton, Nov. 2?., 1755. 

Read Dec. iS, A Few days ago, when '1 did myfclf 
17SS ’ AX. the pleasure to communicate to 
you an account of the terrible earthquake, that lias 
deftroyed this city, I omitted a very material cir- 
cumftance; which was to acquaint you of the time 
that it lafted, which was between five and feven 
minutes. The very firft fhock was extremely fhort, 
but then it was as quick as lightning, fuccecdcd by 
two others, which, in the general way of fpeaking, 
are mentioned all together as only one fhock. About 
twelve o’clock we had a fecond fhock. I was then 
in the Terra do Pa$o, or King’s palace-yard, and 
then I had an opportunity of feeing the walls of fe~ 
veral houfes, that were handing, open from top to 
bottom, more than a quarter of a yard, yet clofe 
again fo exactly as to leave no figus of injury. I am, 

S I R, 

With great efieem, 

Your moh obedient humble fervant, 

Richard WolfalL 

P. S. Since my laid we have had fome very heavy 
rains, and had only one fhock, and that not vio¬ 
lent, the lafl four days. 


LETTER 
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LETTER IV, 

A Copy of Part of Two Letters , written by John 
Mcndes Saccheti, M. D. F. R. S. to Dr . DeCaftro, 
F. R. S t dated from the Fields of Lifbon, on the 
yth c/ - November, and the tft oj December, 17? 5. 

Read Jan. 15, *|* Cannot, at prefent, give you a proper 
I7j6 ' JL account of the firft day of this month 
of November, the moil unhappy and fatal day for 
this court and kingdom, the caufe of our total ruin, 
and general lofs of fo many nations, connected with 
the jflourifhing condition of the commerce of this 
great capital; becaufe I am, and have begun, to write 
the natural, philofophical, and meteorological hiflory 
of this tragical event, with a defign to publifh it, 
by the particular defire of his excellency the fccre- 
tary of hate Diego de Mendoca Corte Real, and 
fome other noblemen, which, as foon as finished, 

I fliall take fpecial care to fend it to you, and com¬ 
municate it to our Royal Society. Therefore now 
I fhall only inform you, in a few words, that ceci~ 
dit Babylon , and that there is no more to be feen 
than Campus ubi Troya fuit. Lifbon, the great city 
of Lifbon, was at once tumbled to the ground, burnt 
to afhej, and plundered * reducing this court, and 
the moft part of the realm, to inconceivable mifery,, 
and deplorable condition. The third part of its in¬ 
habitants was buried in the ruins, and the other two 
thirds wandering, fcattered, and full of mifery in 
their tents. I have miraculoufly efcaped with a friend 
and family, where I lodged, and all retired to his 
Vol. 49. G g g country- 
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country-houfe, where wc do not know yet, as every 
body elfe, friends of their friends, fathers of their 
children, hufbands of their wives; becaufe every 
one fled away from their habitations, full of terror, 
confufion, and diftra&ion. 

This year has been with us very rainy and wet; 
the three preceding ones exceffively dry, infomuch 
that fome fprings, formerly very plentiful of water, 
were dried, and totally loft; at the fame time the 
predominant winds were eaft and north-cad, accom¬ 
panied with various, though very fmall, motions or 
tremblings of tire earth, and, in the year 1750, we 
had a very fenfible one. 

The day before the .fatal earthquake the atmo- 
fphere, pud light of the fun, had the appearance of 
clouds and notable offbfeation, and more ftrong and 
vifible at the adual time of the great ftiock, which 
was by undulation, and lafted from fix to eight mi¬ 
nutes. The weather was rather warmer than com¬ 
monly we have it at this time of the year, and had 
continued fo for feveral days before- In all this time 
were predominant the eaft and north-eaft winds. 

It ruined not only this populous city, but all the 
fouthern part of the county of Eftremadura, and a 
•great one of the kingdom of Algarve. 

I am almoft pofitive, that the earthquake was pro- 
grffifftve, and that this place was die center of it. Its 
jdire&ion, according to my own obfervations, from 
north-weft to fouth-.weft. 

The earth opened in -fifiures in feveral parts, 
but neither fire or vifible fmoke came opt it 

The ip jthe «fea rofe feveral ,tijn\ei» and in 
a few mmtftes‘twfie pad.refluxes, riflng 

above 
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above the greateft fpring-tides two fpaWns, or fifteen 
Englifh feet. This phenomenon happened three 
days befoie the new moon, and the earthquake, 
when the high tide had run up three parts of it. 

j Extract ^/LETTER V. 

From Mr. J. Latham, dated at Zfufqueira, Dec. u, 
1755, to his Uncle in London. Communicated by 
Peter Daval, Efq ; Secret. R. S. 

S I R, 

Read Jan. 15, T“JErhaps you may have heard of the 
vj$G. J-*' ^ifmal calamity, that befel the city 
of Lifbon, by an earthquake and fire, which laid, 
the whole city in ruin. I was on the river on Satur¬ 
day the ift of November, with one of my cuflomers, 
going to a village three miles off. In a quarter of an 
hour the boat made a noife as if on the fhore or 
landing, though then in the middle of the water. 

I afked my companion, if he knew what Was the 
.matter? He flared at me* and, looking at Lifbon, 
we faw the houfes falling, which made him fay, God 
hlefs us, it is m earthquake. About four or five mi¬ 
nutes after, the boat made a noife as before, which was 
another flaake. We faw the houfes tumble down on 
both fidee of the river. In Lifbon, a convent on a 
high hill fronting the river, the raoft part of it 
came down, a great many were killed, and buried in 
the ruins; many‘tumbled neck and heels in the wa¬ 
ter, others ran down to the river, up to their middle 
and necks. A ftrong northerly wind 'blevf from. 
fhore, which covered the water with b. 

G g g 2 our 
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our boat we could Jfcarce fee one another; and it irt- 
tirely hid the fun from us for fome time, though as 
fine a morning as ever was, and as warm a fun as is 
with you in the month of July. The wind loon 
difperfed the duft, the Ihaking feemed over. In 
about three quarters of an hour we came to the vil¬ 
lage, where we were called alhore, and met feveral 
gentlemen, who came out of the city on horfc-back, 
but fo frighted, that they did not know what it was: 
we told them what we had feen, and in a quarter of 
an hour after our landing, the village was alarmed 
with another fhake. We got down to our boat, in 
order to get in j in a moment’s time the river rofe fo 
high, as obliged us to take to our heels, and run for 
our lives, into die fields and high ground, the water 
flowing ajerofs the road, which, from the low tide, 
was above a quarter of a mile: the fhips were whirl’d 
about, and feveral people taken into the water, others 
driven afhore, and dafhed to pieces. From the high 
grounds we could fee the fea at about a mile’s al¬ 
liance come rufhing in like a torrent, tho’ againft 
wind and tide. A fine new done quay in Lifbon, 
where the merchants land their goods, where at that 
tjime about three thoufand people were got out for 
fafety, was turned bottom upwards, and every one 
loft i flor did fo much as a Angle body appear after¬ 
wards, It being a holy-day, great numbers of the 
natives being at their devotion in convents and 
chinches* whofe large buildings fuffered moft, it is 
computed about fjxty thoufand fouls, and a hundred 
and op4; of the foreigners, and all forts of cattle, 
^erilhedl:^|ifr^igious^oufes being illuminated with 
wax-lights^ and tqe -images drefe’4* hy fhakas 
, , \ , ’ were 
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were fet on fire by night, in feveral places, and by 
Monday morning intirely confumed, with the rich 
furniture of convents, nunneries, and nobility’shoufes, 
and all the merchants and tradefmen’s goods, be- 
fides jewels, gold, plate, and coined money. There 
have been a great many lhakes by nights and days: 
even on the 8th of December was felt a ftrong one; 
it was much more violent in fome places than others. 
The ground was opened; in fome places you might 
put your hand down broad-ways, and not feel the bot¬ 
tom with a long flick. A fea port, called St. Ubal’s, 
was intirely fwallowed up, people and all. It is 
thought Lifbon would have fhared the fame fate, 
had it fronted the fea. The greateft factory belong¬ 
ing to Great Britain was ruined in 24. hours } the 
merchants, who ufed to vie with our principal gentry 
in houfe-keeping, equipage, and drefs, are fo re¬ 
duced, that ten or twelve live in a fmall houfe, others 
feek for lodgings, or make what fhift they can, while 
a great many are gone to their own countries. 

LETTER VI. 

Obfervations , made at Colares *, on the Earthquake 
at JUfbon, of the 1 ft of November ly^. by Mr. 
Stoqueler, Conful of Hamburg. Communicated by 

Mr. Henry Baker, F.R.S. 

Read Feb. 5, f" '|"'A HE 31 ft of October the weather 
l 7S l) - was clear, and uncommonly warm 

for the feafon; the wind north, from which quarter, 

. |I [V| . . .- .. 1 ---. 4 --- - - 

* It is about twenty miles from Liibon, and lies behind the 
lock, about two miles from the fear 

about 
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dtSottt four O’clock in the afternoon, there iirofe ft 
fo», which came from the fen, and coveted the val- 
lie?; a thing very common in the funnier, but tare 
in this feafon of the year. Soon after the wind 
changing to the eaft, the fog returned to the feft, col-* 
le&ing itfelf, and becoming the thickeft I ever faw. 
As the fog retired, the fea rofe with a prodigious 

roaring. - . 

The lift of November, the day broke with a Se¬ 
rene iky, the Wind continuing at eaft; but about nine 
o’clock the fun began to giow dim, and about half 
an hour after we began to hear a rumbling noife, 
like that of cariiages, which incieafed to fuch a de¬ 
gree as to equal the noife w the lOudeft cannon ; and 
immediately tofe'felt 'the fifft fhock, which was fuc- 
ceeded by a fecond and thir 1 j on which, as on the 
fourth, I faw feveral light flames of fire iffuing 
from the tides of the mountains, refemblmg that 
Which may be obferved on the kindling Of charcoal. 

In the fpot, op which I remained till the third 
ftiock was over, I obferved the walls to move from 
eaft to weft. Removing from thence to another 
fituation, from whence I could difeover the fca coaft, 

I obferved from one of the hills called the Fojo, 
near the beach of Adraga, that there iffued a great 
quantity of ftnoke, very thick, but not very black; 
which ftill increased with the fourth fliock, 'and af¬ 
ter continued to iflfue in a greater or If fs degree. Juft 
We heard the fubterraneous rumblings, we ob¬ 
ferved it Would burft forth at the Fojo; fqr the 
quantfty of ftrioke Was always proportioned to the 
fubterraneom^ node* This I faw continue till the 
noon of the zd of Novejaber, when 3 retired from 

the 
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the place where I had obferved it, , Jt continued to 
fmoke fome days longer, more or lefs, according to 
the fubterraneous rumblings. 

When I returned to Colares a fortnight after, I 
faw no fmoke ; neither was there any fign of it, even 
when the noife was to be heard j but I could meet 
with no-body, who could inform me when the fmoke 
had ceafed. 

The 20th in the afternoon, being on the former 
fpot, I faw a fmall fog coming from the fea (from 
the fame quarter whence the fmoke appeared), which 
fmelt of fulphur; and the wind returning to the 
eaft, the fog retired to the fea; and in the mornjqg 
of the irft, about nine o’clock, we felt two fhocks of 
an earthquake fnfficiently violent, but no more fmoke 
was feen. I cannot fay, whether the fame pheno¬ 
mena preceded the earthquake of the i,ith, bccaufe I 
was not at tjhe place, nor had I any-body there to 
make the obfervation. 

I went to examine the place, from whence I faw 
the fmoke arife, but I did not difeover from whence 
it could have iffued ; nor did I find any figns of fire 
near the place : from whence I infer, either that the 
fmoke exhaled fiom fome eruption or volcano \n. 
the fea, which the waters foon covered, or that, if it 
iffued from fome chaim in the land, it elofed after¬ 
wards. 1 rather incline to the former opinion, .bc¬ 
caufe it is natural, that the water Ihould retire from 
the place of the eruption: befides, the fea having 
rifen in fome places, it is probable, that it fijll in 
others; and indeed it has vifibly retired there, for 
you may walk on the dry Adore now, where-before 
you could not wade. And the fecond cotye&ure 

may 
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may be true, as fome chafms on the dry land are 
now almoft clofed up, and others intircly Co. 

Particular Obfervations. 

In the afternoon of the 31ft of October, I ob¬ 
served, that the water of a fountain was greatly de- 
creafed : on the morning of the ill of November it 
ran very muddy, and after the earthquake it returned 
to its ufual ftate, both in quantity and ciearnefs. 
Some fountains, after the earthquake, ran muddy, 
fome decreafed, others iucreafed, others were dried 
up) and one, that with the earthquake was dried 
up intirely, returned two days after to its ufual Hate. 
In fome places where there was no water, fprings 
burft forth, which continued to run. On the fpot 
of Varge, and river of Macaas, at the time of the 
earthquake, many fprings of water burft forth, and 
fome fpouted to the height of 25 palms *, throw¬ 
ing up fand of various colours, which remained on 
the ground. On the hills, numbers of rocks were 
fplit, and there were feveral rents in the ground, 
but none conliderable. On the coaft, pieces of rock 
fell, fome of them very large, and in the fca fundry 
rocks were broken: the moft noted are thofc called 
by the failors Sarithoes, or Biturecras, of which 
one was only broken off at the fummit, the other 
all to pieces. 

1 ST. B. Between thefe rocks and the main, the coaft- 
kg velfels failed at low water} and now you may 


* The Portuguefe palm is about nine inches. 
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go to them at low water, without wetting of your 
feet. From the rock called Pcdra de Alvidrar 
(lituated where the fmoke iflued), a kind of pa¬ 
rapet was bioke off, which iffued from its foun¬ 
dation in the fea. In a fwamp or lake, which re¬ 
ceived a good deal of water in winter, and was 
not dry in fummer, the earth rofe; for there is 
now fcarcely the appearance of a hollow, which 
was before to the depth of fix or feven palms; 
it now remains even with the adjacent ground. In 
other places, by the change of the currents it ap¬ 
pears, that the earth was moved, fo that fome 
l'pots are more elevated, others more depreffed 
than before. 

In the afternoon of the 24th I was much appre- 
henfive, that the following days we fliould have an¬ 
other great earthquake (from which it plcaled God 
to preferve us), for I obferved the fame prognoftics 
as in the afternoon of the 31ft of Odtober; that is, 
the weather being pretty ferene, the wind northerly, 
the fog came from the fea to wauls the vallies, and 
the wind changing to the laft, the fog retired to the 
fea; however not fo thick as that of the 31ft of 
Odlobcr. T he fea was foon in great agitation, and 
roaring. And I further obferved, that the water of 
a fountain began to be difturbed to fuch a degree, 
that in the night it ran of a yellow clay colour; and 
from midnight to the morning of the 25th, I felt five 
ihocks one of which feemed to me as violent as that 
of the 11 th of December. 

I was informed, that there was fome bituminous 
matter, but could find none. Indeed I once picked 

Von. 49, II h h up 
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Up a ftonc fplit through the middle, whofe edges 
feemed to me to have i'ulphur lodged on them ; hut; 
J was then m a luirry, and nevet could IiikI tin. 
place where I had taken it up. 


Extraff of L E T T li K VIII. 

To Tilman Henkel, E/f, Merchant: in London, con¬ 
cerning the Earthquake at Oporto in Portugal, 
Nov. i, 17yd. Communicated ky Mr. John Lllicot, 
R R. S. 

Read Nov. 27,rTp^ H I S goes by Captain Richard 
1 755 • Knowler, and ferves chidly to 

acquaint you, that laft Saturday, the ift iidhmt^we 
had fuch a terrible earthquake here, that »U of us 
were afraid of being (wallowed up alive, tho’, thank 
God, it did but very little damage; and now, 1 hope, 
it is quite over. It began about half sin hour pail- 
nine o’clock in the morning, juft like thunder, or 
rather the rattling of a coach over Hones; and my 
own houfc, as well as moil other people’s, during 
the firft fhock, which was a very terrible one in¬ 
deed, was juft as if it was' in a eonvuliion, which 
lafted, without exaggeration, sit leaf! (even or eight 
minutes, and every thing ihook and rsittled in it sill 
the while, exactly as if it was coming down, which 
frighted people fo much, that a great many ran, with 
all their family, into the ftreets, where I plainly faw 
the earth heave, with people walking upon it, juft 
as if it was in labour, and as it really was, the like 
never known in this country before. At iix o’clock 

at 
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at night there was another great IhocI:; but that was 
foon over, and there were feveial interior ones before, 
and the next day likewile j but all lath night, thank 
God, every thing was very quiet. What frighted 
people likewile very much, was the river, whic'h role 
and fell furprifingly every quarter of an hour, for 
upwards of four hours atleall, four or live feet, and 
fometimes more; and fome law the river in fame 
places open, and throw out a vaft deal of wind, 
which was very terrifying, as nohodv could tell what 
would be the end of it. In fhort, for my part, I 
mull; confefs, I never was fo much frightened in my 
life; and the defeription I have given you of it, I 
can affure you, is not near lo fbocking as the thing 
really was itfulfj and I pray God wc may never have 
fuch another. 


LETTER IX. 

Extract of Two Letters to Mr. Plummer, _ Mer¬ 
chant in London, from Oporto, concerning the 
Earthquake felt there . Communicated by Mr. John 
Ellicot, F. R. S. 

Novcm. i, 1755. 

Read Nov. 27,r“B“^ II 1 S morning, betwixt nine and 
J|_ ten o’clock, this city was alarmed 
with the terrible Ibock of an earthquake, which 
lalkd violently the Ip'ce ol live or in minutes, hut 
ha? done no further damage than the overturning 
fome pediftals from the tops ol feme cluirchcx, and 
cleaving the walls of fome old honfes. While it 
laded, the city was all In eonfternation, and the £hock 

II h h 2 was 
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was perceived in the river, among the /hipping, hv a 
fudden flux and reflux of the tide, hut no dnm.u’c. 
Pray God defend us, on our guard, in all hh judg¬ 
ments, and avert them from us. 

The earthquake, violent as it was, 1 don’t hear 
has done any very great damage: four or five boats 
were overfet by it on the bar, but no one drowned ; 
fomc vefleis were drove from the moorings, hut re¬ 
ceived no hurt: feveral large flones were thrown 
from the tops of buildings, but without touching any¬ 
body j but fome, through mere fear, have diet!: 
amongfl: thefe is N. Webber, who was let blood 
about five, and went off in the night: others too 
received hurt by crouding out of churches, which 
were much thronged, it being a mafs-day. Had it 
happened in the night, inftcad of nine in the morn¬ 
ing, fhort as the duration was, I fear the confequence 
would have been very fatal; for even as it was, feve- 
ral people were for throwing themfelves from their 
windows, to get into theflreets, which they would un¬ 
doubtedly have done, if in the night j and in the hurry, 
even down flairs, many would have broke their 
limbs, and perhaps loft their lives. So flrongly has 
the fhock affe&ed the minds of fomc, that they 
imagine fix or feven more have been felt fmee; but, 
for my own part, I know of one only, and truft in 
God I fhall never experience the like, for it was 
really very terrible. 

I forgot to obferve to you, that, during the time 
of the earthquake, and indeed preceding it, was 
heard a hollow dreadful noife, but I did not obferve 
any difagreeable fmell, or alteration in the air, the 
fky being as ferene as ufual, and the after-part of the 
day without a breath of air. Extract 
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Extras of L E T T E R X. 

From Oporto, dated Novcm. r, ijjy 

Read Nov. 27, T T T E have been greatly alarmed to- 
‘ 755 - VV day by an earthquake; the fliock 
was fo great that really it was terrible : we all ran 
into the ftreet, the churches were alfo defected, and 
every body fecmed frightened out of their fenfes, as 
if they thought the world was at an end! It be¬ 
gan about ten o’clock in the morning, and continued 
ten minutes; but, thank God, I do not hear of any 
confiderable damages done; which, coniidering the 
violent manner in which the houfes were lhaken, and 
the continuance of it, is very providential. God 
grant it may have a proper effed on the minds of 
all. It was equally felt on the liver, and, I am told, 
was rather more in Villa Nova, and in Gaya: and 
two Brazil {hips, that had juft got over the bar, were 
all at once forced into the harbour again, and very 
narrowly efcaped being loft. 


Extra# of LETTER XI. 

From Oporto, by the Wcfiern , Captain Knowler, dated 
Novem, i, 17 y y. Communicated by Theodore 

Jacobfon, EJf F. R. S. 


Read Nov. 27, IT Was never fo alarmed in my life, as 
» 75 S- this morning, between nine and ten 
o’clock, when we were all at breakfaft: the houfe 

began 
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be^an to tremble in fuch a manner that wc all Parted. 
I ran down-flairs, and, when 1 came into the ftrcct, 
I faw all the world running out of their houfes, and 
crying out, An earthquake. I inacic for tnc water, and 
in my way I thought the.laft day was come, by the 
the cries of the people, and the hurly-burly about 
the church door, where many had like to be loft, 
endeavouring to get out: it lafted for about fix 
minutes, and in a quarter of an hour after, we had 
a fecond, and in about an hour a third. Thefe two 
iaft were nothing equal to the fit ft, and the water 
rofe and fell about four feet every minute for a con- 
ftderable time, but now runs its natural courfe, and 
we begin to be ourfelves again. Several chimnies fell, 
and fome towers, and a great many walls cracked in 
the city, but at a league diftance feveral houfes fell, 
and we fear we (hail hear of a good'deal more damage 
from the country. This moment we have had an¬ 
other (hock, and it is now fix in the evening. 


ExtraS of LETTER XII. 

From Monf. Muyfion to Monf. Bazin, concerning the 
Earthquake at Oporto, Nov. i, 1757. Communi¬ 
cated by M. Maty, M. D. F.R. S. Tranflated 
from the French. 


Oporto, Nov. 2, 1755. 


Read Nov. z 7 >'\ 7 ’Efterday a t nine in the morning we 
WSS- f e lt here a terrible earthquake, 

which continued near fix minutes, and, as you may 
imagine, threw us all into a great confirmation. 
Two other (hocks were felt afterwards, but lefs vio- 
c lent 
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lent than the firft. The river fwell’d confiderably, 
and two (hips, which were at the bar, going out, 
were driven back into the port. 

Extratt /LETTER XIII. 

From Madrid, to the Spanifh Conful , rejiding in 
London. Fran flat ed from the Spanifh. Commu¬ 
nicated by Mr. John Ellicot, F. R . S. 

Madrid, Nov. 3, 1755. 

Read Nov. 27, rp H E only motive of my writing 
1 755 - i s to give you an account of the 

terror and aftonifhment, with which we were feized 
at Madrid. On the day of All Saints, in the morn¬ 
ing about ten o’clock, and fome few minutes more 
(five by two of my watches), there was very fen- 
fibly felt a great earthquake: according to the com¬ 
mon opinion, it lafted five or fix minutes. Every 
body at firft thought, that they were feized with a 
fwimming in their heads 5 and, afterwards, that the 
houfes, in which they were, were falling. The fame 
happened in the churches, fo that the people trod 
one another under foot in getting out 5 and thofe, 
who obferved it in the towers, were very much 
frightened, thinking, that they were tumbling to the 
ground. It was not felt by thofe, who were in their 
coaches, and very little by thofe, who walked on foot. 
No remarkable accident happened, excepting that 
two lads were killed by the falling of fome pieces of 
a crofs, which was over the door of a church be¬ 
longing to a monaftery. Every body ^ is. much 
frightened, and there are a great many indifpofed 
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by the fright. It was felt in moft of the houfes, 
without receiving any remarkable damage, except¬ 
ing the churches of St. Philip, St. Thomas, Portaceli, 
and towers of St. Trinity, and St. Millan, which will 
require to be examined by fkilful workmen. In 
the bifhop’s chapel, in the parifh of St Andrew, and 
in the new palace, although it was much felt, it did 
not the lead; damage. It is faid, that it was felt more 
in the Efcurial j and, to increafe their fright, a fire 
broke out at the fame time, in the kitchen belonging 
to the body guards. Their Majefties immediately 
gave orders to come to Madrid. They arrived, ac¬ 
companied by only one or two coaches, at Retiro, 
about eight at night, where they put up tents for that 
night, and in the morning went to Atocha, to a tent, 
where they Raid till noon. We are very anxious to 
know how far it extended itfelf. 

LETTER XIV. 

An Account of the Earthquake at Cadiz, Novem. r, 
1755, in a Letter from Mr. Benjamin Bewick, 
Merchant there , to Mr. Jofeph Paice, Merchant 
in London. 

Cadiz, Nov. 4, 1755.' 

Read Dec. iS,T" Shall remember this week a long time, 
1755 ' Jp for that and fomething of another 
nature, I am going to relate, as you may not have fo 
faithful a relation from the news-papers. 

The 1 ft inftant, juft before ten, the whole town 
was fhook with a violent earthquake, which Iafted, as 
far as I can gather from the curious,' above three 

minutes 
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minutes and an half. To give you an idea of its 
violence, the water in the cifterns (which are under¬ 
ground) walhed backwards and forwards fo as to 
make a great froth upon it. Every body ran out of 
the houfes and churches, in a terrible confternation, 
but no damage was done, as all the buildings here 
are exceffively ftrong. We thought ourfelves very fafe 
when this was paft, and people recovered a little the 
fright. An hour after, looking out to fea, we faw 
a wave coming at eight miles off, which was at leaft 
fixty feet higher than common. Every body began to 
tremble; the centinels left their polls, and well they 
did. It came again!! the weft part of the town, which 
is very rocky: the rocks abated a great deal of its 
force. At laft it came upon the walls, and beat in 
the breaft-work, and carried pieces of eight or ten 
tun weight, forty and fifty yards from the wall, and 
carried away the fand and walls, but left the houfes 
Handing, fo that only two or three perfons were 
drown’d. Every one now thought the town would 
be fwallowed up; for although this was run off, yet 
with glaffes we faw more coming. The people 
were in the utmoft confternation, and ran fome one 
way, fome another. The governor ordered the gates 
to be Ihut, that people might not go out of town, 
as the land was lower than the town; by which 
means, he faved the lives of thoufands, who wanted 
to fly, they did not know where. When the wave 
was gone, fome parts, that are deep at low water, 
were quite dry, for the water retired with the fame 
violence it came with. Thefe waves came in this 
manner four or five times, but with lefs force each 
time; and about one the fea grew more .calm, but 
Vol. 49 . I i i was 
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was Hill in a boiling motion, Every thing was 
wafhed off the mole. The bay was full of barrels, 
and boats, and timber; but no damage was done to 
the fhipping. The walls have fuffered very much. 
There is a neck of land, that goes from thence to 
the ifland of Leon, open to the ocean on one fide, 
and to the bay on the other, but very narrow: upon 
this was a very ftrong caufey, which the fea has 
walked away, as if it was nothing, that in fome 
places you cannot fay, here is the road. It has ai- 
moft opened a communication between the fea and 
the bay, which will be a great misfortune to the 
town, as it will fpoil the bay, now become a fmall 
ifland. It is to be hoped the governor will en¬ 
deavour to prevent that. There were about forty 
or fifty people drowned on the caufey, and a 
great many beafts. Some of the towns about us 
have fuffered a great deal more than we, by the fall¬ 
ing of houfes and towers, but we have not yet got 
an account of what damage has been done j and it 
is believed, by the courfe of the earthquake, that it 
did not go to Gibraltar. The whole day the wea¬ 
ther was extremely ferene and pleafant. Since the 
fea is come to itfelf, and nature feems to be reco¬ 
vered from her convulfions. We had rain, and a 
frefli wind, fo that it is hoped we fhall have no more 
of thefe dreadful calamities, which are fhocking to 
human nature. God grant it may be fo. Thefe 
phenomena are very uncommon here. About 2f 
years ago there was a fmall fhock of an earthquake, 
hut nof attended with thefe horrid rifings of the fea. 
Should they be frequent, there would be no living 
here j the town would even be deftroyed, and we 

hkve 
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have no place to fly to, unlefs it is aboard the {hips, 
which are at a diftancc. Thank God it is no worfe • 
Adieu: believe me ever yours. 

iV. B. The day of the earthquake the weather was 
as clear and ferene as the fineft fummer-day in 
England. 

Benjamin Bewicke. 
LETTER XV. 

An Account of the Earthquake at Cadiz, in a Let¬ 
ter to the Spanilh AmbaJJador at the Hague, from 
Lon Antonio d’Ulloa, E. R & 

Read Dec. i8,^v N the firfl; of this month [Novem- 
1 755 * ber] we had here an earthquake, 

the violence of which was not inferior to that, which 
fwallowed up Lima and Callao, in Peiu, towards the 
end of October 1746. It happened in very fine 
weather, at three minutes after nine in the morning, 
and continued five minutes, and confequently near 
twice as long as that of Peru, the duration of which 
was only three minutes. If every thing was not de- 
ftroyed here, it feems particularly owing to the fo- 
lidity of the buildings. The inhabitants had fcarce 
begun to recover from their firft terror, when they 
faw themfelves plunged into new alarms. At ten 
minutes after eleven they faw rolling towards the 
city a tide of the fea, which paffed over the para¬ 
pet of fixty feet above the ordinary level of the wa¬ 
ter. At thirty minutes after eleven came a fecond 
tide; and thefe two were followed by four others of 

1 I i i 2 the 
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the fame kind, at eleven o’clock fifty minutes; 
twelve o’clock thirty minutes ; one o’clock ten mi¬ 
nutes ; and one o’clock fifty minutes. The tides con¬ 
tinued, with fome intervals, till the evening, but lef- 
fening. They have ruin’d ioo toifes of the rampart; 
part of which of three toifes length, and of their 
intire thicknefs, were carried by the torrent above 
fifty paces. 

The {hips were expofed to eminent danger; the 
greateft part of them were driven afloat; but moil 
of them fortunately were faved, fome by veering their 
cables, others by fecuring themfelves by new anchors; 
fo that only one Swedifh {hip and fome boats were 
loft. A great number of. perfons periihed on the 
caufey, which leads to the ille of Lefu, Seville has 
been greatly damaged. St. Lucar and Cheres have 
likewife fuffered much; and Conel is faid to be 
intirely deftroyed. 

LETTER XVI. 

An Account of the Earthquakes , that happened in Bar¬ 
bary, inclofed in a Letter from General Fowke, 
Governor of Gibraltar, to the Right Honourable 
Henry Fox, Efq ; one of his Majeftfs principal 
Secretaries of State: Communicated by the Right 
Honour able Philip Lord Vifcount Royfton, F. R> S. 

Tetuan. 

Read March 4, r " ■ ^ H E earthquake began the ift of 
' 1?5,6 ' JL November, at ten in the morn¬ 
ing, and lafted between feven and eight minutes; 
during which’ fpaee the ihock was repeated three 

different 



[ + 2 9 ] 

different times, with fuch violence, that it was feared 
the whole city would fall down: but the only da¬ 
mage, that refulted, was the opening or parting of 
fome of the walls of fundry houfes. It was like- 
wife obferved, that the waters of the river Chico, 
on the other fide of the city, and thofe of a foun¬ 
tain, appeared very red. 

Tangier. 

The earthquake began about the fame time, but 
lafted longer than at Tetuan ; the trembling of the 
houfes, mofques, &c. was great, and a large pro¬ 
montory of an old building near the city gate, after' 
three fhocks, fell down to the ground, by which five 
fhops were demolilhed : the fea came up to the very 
walls, a thing never feen before, and went down 
diredtly with the fame rapidity as it came up, as far 
as the place where the large veflels anchor in the 
bay, leaving upon the mole a great quantity of fand 
and fifh. Thefe commotions of the fea were re¬ 
peated eighteen times, and continued till fix in the 
evening, though not with fuch violence as at the 
firfttime. The fountains were dried up, fo that 
there was no water to be had till night: and as to 
the fhore fide, the waters came up half a league in¬ 
land. 

Arzila. 

It happened about the fame time, but the damage 
was not great. At the coming up of the fea feven 
Moors, who were out of the town wails, were 
drowned j and the waters came in through one of 
the city gates very far. The water came up with 
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fucli an impetuofity, that it lifted up a veffel In the 
bay which, at the water’s falling down to its center 
ao-ain, fell down with fuch a force upon the land, 
that it was broke to pieces; and a boat was found at 
the diftance of two mufket-fhots within land from 
the fea, 

Salle. 

There happened a very great damage, feveral 
houfes having fallen down. The waters came up with 
fuch a rapidity, that they came into the city, and at 
their falling down, great quantities of fifli were found 
in the ftreets, and many perfons were drowned : two 
ferry-boats overfet in the river, and all the people 
on board were alfo drowned ; and a large number of 
camels, that were juft then going for Morocco, were 
carried away by the waters. 

Fez. 

Vaft numbers of houfes fell down, and a great 
many people were buried under the ruins. At the 
Scloges (a place where the Barbarians live, not far 
f om Fez), a mountain broke open, and a ftream 
ilfued out as red as blood. 

Mequinez. 

Vaft number of houfes fell down, and a great 
many people of both fexes were buried under their 
ruins ; the convent of the Francifcan friers fell down 
to the ground, but the friers were faved. 

Safe, 

Several houfes fell down, and the fea came tip as 
far as the great mofque, which is within the city, 
and at great diftance from the fea. 


Morocco. 
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Marocco. 

By the falling down of a great number of houfes 
many people loft their lives; and, about eight leagues 
from this city, the earth opened, and fwallowed up 
a village, with all the inhabitants (who were known 
by the name of the fons of Bufunba), to the num¬ 
ber of about § to 10,000 perfons, together with their 
cattle of all forts, as camels, horfes, horned cattle, 
&‘c. and foon after the earth was doled again, in the 
fame manner as it was before. 

Fez and Mequinez . 

On the 18th of November there happened an¬ 
other earthquake, which was more violent than the 
jfirft, and lafted till break of day the 19th; during 
which time great numbers of houfes fell down at 
Fez; many people of both fexes were buried under 
their ruins • and as to Mequinez, there are but few 
houfes left Handing. The people killed by the falling 
of the houfes, befides the wounded, are number left j 
and in the part of the town called the Jews habita¬ 
tion, only eight perfons were ftived. 

Sarjon Hills. 

One of the faid hills was rent in two; one fide of 
which fell upon a large town, where there was the 
famous fan&uary of their prophet, known by the 
name of Mulay Terisj and the other fide of the faid 
hill fell down upon another large town, and both 
towns and the inhabitants were all buried under the 
faid hill. 

atf0‘. 



[ «* ] 

Tap. 

This famous city was wholly fwallowed up ; no 
remains left. 

This laft earthquake was likewife felt at Tetuan 
and Tangier, but without any other damage than 
that the fountains of Tangier were dried up for the 
fpace of twenty-four hours. 

Thefe are the trueft and frefheft advices, that have 
been received at Gibraltar, to the ift of January 

1756 

LETTER XVII. 

An Account of the Earthquake in the IJland of Ma¬ 
deira, Nov. 1, 175L in a Letter from Dr. Tho. 

Heberden, to his Brother Dr. William Heberden, 

F.R.S. 

Read Jan. 8, ^TOvember the ill, 1755, in the city 
1756 1^1 Funchal, on the ifland of Ma¬ 

deira, at half an hour paft nine o’clock in the morn¬ 
ing, was perceived a fhock of an earthquake. The 
firft notice thereof was a rumbling noife in the air, 
like that of empty carriages paffing haftily over a 
ftone pavement: immediately the .floor moved with 
a tremulous motion, vibrating very quickly; the 
windows rattled, and the whole houfe feemed to 
fhake. The fhock lafted a full minute; during which 
the vibrations, tho 1 continual, abated and increafed 
twice very fenfibly, in point of force (not unlike 
what I have obferved in an echo from the difcharge 
of a fowling-piece, oppofite to a range of mountains, 

whence 
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whence the found has reverberated with reciprocal 
intentions and remiffions). The increafe, after the 
firft remiffion of the fhock, was the moft intenfe ; 
the door of the room I was in vibrating to and fro 
very remarkably then, which it had not done be¬ 
fore; neither did it afterwards in the fecond increafe.! 

The noife in the air, which had preceded the 
fhock, continued to accompany it; and lafted fome 
feconds after the motion of the earth had intirely 
ceafed ; dying away like a peal of diftant thunder 
rolling through the air. The direction of the fhock 
feemed to be from eafb to weft. 

About'an hour and half after the fhock had ceafed, 
the fea, which was quite calm (it being a fine day, 
and no wind ftirring) was obferved to retire fud- 
cbnly fbme paces, and, arifing with a great fwell, 
without the leaft noife, as fuddenly advancing, over¬ 
flowed the fhore, and entered into the city. It arofe 
full fifteen feet perpendicular above high water mart, 
although the tide, which ebbs and flows here feven 
feet, was then at half ebb. The water immediately 
receded again, and, after having fluctuated four or 
five times between high water and low water mark, 
the undulations continually decreafing (not unlike 
the vibrations of a pendulum) it fubfided, and the 
fea remained calm as before this phasnomenon had 
appeafed,- 

The feafon of the year has been more than ordi¬ 
narily dry; the rains, which generally begin to fall 
the beginning of Odtober, not having fet in as yet 
(Nov. io). The weather for fome weeks preceding 
the earthquake has been very fine and clear, but the 
day pSJgVlptls thereto (O&ober 31), was very remark- 
Vol. 4$» Kkk ably 
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ably fair and ferene, as was the former part of the 
day on which it happened : but the afternoon was 
very dull and dark, the fky being intirely overcaft 
with heavy black clouds: the fubfequent day was 
very fair. 

The greateft height of the thermometer the three 
laft days in October, and on the flrft of November, 

* * — .. i \ / « 


(the day of the earthquake) was — 69^ 

November the fecond it rqfe to — 7 L 

The barometer had been ftationary feveral) 2 g 
days, at — . — —J 

November the fecond it rofe to *— 30 1 


In the northern part of this ifland the inundation 
has been more violent, the fea there retiring at flrft 
above a hundred paces, and fuddenly returning, over¬ 
flowed the fhore, deftroying or damaging feveral 
houfes and cottages, forcing open doors, and break¬ 
ing down the walls of feveral ftores or magazines, 
and carrying away in its recefs a confiderable quantity 
of grain, &c. Above two hundred pipes of wine are 
computed to be loft on this occafion j great quanti¬ 
ties of fifh were left on the fhore, and in the ftreets 
of the village of Machico. All this has been the 
eftedt of one foie undulation of the fea, it never 
flowing afterward fo high as high water mark; al¬ 
though it continued fluctuating much longer there, 
before it fubfided, than here at Funchal, as the fluc- 
twrtjon and fwell was much greater here than it had 
been farther jo the weftward, where in fome places; it 
has been hardly, if at all, perceptible. 


LETTER 
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LETTER XVIII. 

Another Account of the fame Earthquake at Madeira, 
in a Letter from^ Mr. Charles Chambers to his 
Father , in London, dated at Madeira, Novenx i, 
1755. Communicated by Lewis Crufius, D. D. 
F. R. S. 

Nov. i, 1755* 38 minutes paff 9 in the morning. 
Read Jan. 8, / *”1 HIS moment happened an earth- 
I 75 6 - quake, which lafted more than a 

minute (I.believe near two): though of.foJong a 
duration, I do not think it fo terrible as that in 1748, 
poffibly owing to the prefent being in the day-time; 
but, I affine you, it thook every thing about me very 
effectually. . 

P. S. Three quarters paft eleven; there is a cir- 
cumftance attends, or rather follows, the earth¬ 
quake, which is very furptifing, and, I confefs, : 
ffiocks me more than the thing itfelf, which is, 
the fea all on a fudden rifes as though it were the 
.main body of it, and in many parts runs quite to 
the wall, and at the prattle! houfe, ‘in at the 
gate. I fay, as though it were the main body, 

' as there is no more fwell at other times, than in 
the midft of fum'mer, with a light eafterly breeze, 
and fuch as has blown all day. I was juft called 
on to obferve this, and thought proper'to mention 
it. God, of his infinite mercy, preserve us from 

all difafters. , " ■’ A 

November 3. Thank God we have had no return bf 
the earthquake, nor was the rifing of them at- 
‘ * * K k k 2 . „ tended 
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tended with any had eonfequences-in-our part of 
the ifland; though we hear, that at Mechico and 
Porto da Cruz it did confiderable damage: from 
the latter of which places it carried off near 200 
pipes of wine, and feveral caldeoras fHills for di- 
Hilling brandy], and when the fea recoiled, it was 
fo far from its ufual limits, as to difcover the. foun¬ 
dation ©f rocks, that never before had been feen, 
and which lay a 1 ? far diftant from the fhore as our 
jpteo*« 

JSF. B. The port, where all the bufinefs is done, is 
’ 'called Funchal, and lies in the fouth part of 
the ifland, Mechico is a bay, with a village 
four leagues to the eaftward. Porto da Cruz is 
the north-eaftermoft part of the ifland, about 
• fix leagues diftant from Funchal. The diftance 
referred to from, the fhore to the llheo, fome- 
thijig more than 200 yards. 

LETTER XIX. 

Jn Account af the lute Earthquakes, of Novem. x„ 
and 9, 17 as felt at Neufchatel in Swiflerland, 
in- a Letter from Monf. De Vautravers, F. R. S. 
to Thomas Birch, D. D. Seer. R.S. 

Neufchatel, Decern. ij, 1755. 

Head Jan, z2, / dreadful earthquake of the 1 ft 

17 * 6 " X November laft has been per¬ 
ceived even ip this country, though, very faintly.. It 
turned "foine of oar rivers on a fudden muddy, with- 

^ X rock whereon a ca&e is built. 

"* • : out 
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out any rain, and fwelled our lake of NeufcMtel to 
the height of near two feet above its natural level, 
for the fpace of a few hours. Some time before 
nine, three weeks after the earthquake, we had con¬ 
tinual rains and ftorms, generally from north-weft, 
the air very mild, which is not ufual at this feafon 
amongft us. 

The <?th of this month we felt a'*huch'ftiore fe- 
vere fhock of an earthquake. It happened a little 
before three o’clock in the afternoon, with a vibra¬ 
tory motion from weft to eaft; another from eaft to 
weft, and a third from weft to eaft again. The 
ftove in our fervants room was thereby fplit in feveral 
places. Some chimnies fell in at Cudrefin; the bell 
in the tower at Morat rung two ftrokes; but no 
other misfortune has happened, which I have hither¬ 
to heard of. The ftiock was feverer in lofty places 
than it was in low grounds. The lake of Morat, 
immediately after the earthquake, funk three inches, 
and remains ftiil in the fame depreffion. The fame 
earthquake was felt the fame day, at the fame hour, 
at Bafil, Berne, Fribourg, Geneva, and all over Swif- 
ferland $ as likewife at Befancon in France. Whe¬ 
ther it extended itfelf any farther is not yet known. 

This kind of phenomenon being unufual in this 
country, and its dangerous effects having been newly 
heard of from Portugal and Spain, all our inhabit¬ 
ants were much alarmed, and apprehenfive of fome 
other great misfortune in other countries; 

Immediately after the earthquake, from ^ frofty 
weather, we had ever fince a damp and mild air, 
great fogs, and to-day plenty of fnow. It has been 
obferved, that thefe three years fucceftively the inha¬ 
bitants 
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bitartts of S wilier land have fuffered great droughts in 
the fummer-feafons, fo as to dry up feverai fprings 
and rivulets,■ which were never -known in any man’s 
memory to have been dried up. 

Extradi of L E T T E R XX. 1 

An Account of the Earthquake felt at Geneva, No- 
vem. % 17551 a Letter from Mon/. Trembley, 
Profefor of Mathematics there , to his Brother Mr. 
Abraham Trembley, F. R. S. Fran fated from 

the French. 

Geneva, Decern. 16, 1755. 

Read Jan. 8, T Cannot tell whether the earthquake of 
7 s ?.' -jL November 1, was felt here. It was 
felt at Lyons. It is faid, that the waters retired for 
fbme moments at the end of the lake of Geneva; 
and that a motion was obferved in thofe of the lake 
of Zurich. 

On the pth of this month, a little before half an 
hour after two in the afternoon, in very fine and 
very calm weather, there was felt here in all the 
houfes in general a very great fhock of an earth¬ 
quake ; but it did no damage. The motion was 
particularly remarked in looking-glafifes and windows. 
Thofe, who were fitting, perceived, that their chairs 
fhook; and many thought, that they were going to 
fall. The lick felt the- motion in their beds. The 
bells, iri the rooms of feverai houfes rang. The bell 
of the Clock in the tower of the file of Rhone rung 
feverai times. .The motion was felt even on the ground 
floor of houfes, I was then walking upon the 

Treille, 
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Treille *, and felt nothing. People are not-absolutely 
agreed concerning the direction of the motion. The 
greateft part of them reprefent it to have been from, 
north to fouth, as it was in the preceding earthquake 
felt here in March 1753, about two in the afternoon, 
in very fine weather likewife j but it was not near fo 
generally felt as this laft. This of the 9th of De¬ 
cember was felt at Nion, Morges, Laufanne, Berne, 
Zurich, and perhaps more Strongly than here. 

An acquaintance of mine, who was then in the 
country, at half a league diftance from this city, faw 
his garden-wall make three vibrations, and he was 
feized himfelf with a Swimming in the head. 

Three Shocks were in fadt felt within the fpace of 
about a minute. During the firft a noife was heard 
like that of a cart palling over a pavement. 

LETTER XXL 

An Account of the Earthquake felt at Bolton in 
New-England, Novem. 1 8 , 1755, Communicated 
hy John Hyde, EJq- y F. R.S. 

Bofton, Novem. 24,1755. 

ReadMarchu,^TOvember 18, 1755, beingTuefday, 
I?s6 ‘ jlNI about half an hour paft four in 
the morning, I was awaked by the lhaking of my 
bed, and of the houfe; the caufe whereof I imme¬ 
diately concluded could be nothing but an earth¬ 
quake, having experienced one before. The trem- 


* A pretty high terrace. 
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bling (for as yet it was fcarc 3 more) increafing, I 
foon got out of bed, and went towards the window- 
on the other fide of the chamber, to obferve, if there 
was any thing unufual in the appearance of the fky, 
or heavens. By the time I had got about half way 
acrofs the room, which might be fix or feven feconds 
from myfirfl awaking, the fhaking was a little abated} 
fo that I imagined the height of the (hock was part. 
But this thought no fooner came into my mind, than 
I found how much I was miftaken; for inftanta- 
neoufly the {hock came on with redoubled violence, 
and loud noife: the windows, doors, chairs, &c. 
being prodigioully agitated ; and indeed the whole 
houfe rocking and cracking to fuch a degree, _ that 
I concluded it muft foon fall, or be racked to pieces, 
unlefs perhaps it fhould be fwallowed up intire. 
Having firfl juft looked out at the window, I haften- 
ed down flairs, unbolted and opened the door, with 
an intention to go into the flreet, thinking, though 
without reafon, almofi: every place freer from danger 
than that where I was * but, upon opening the door, 
I found the fhock was fomething abated, and having 
looked out at the door a moment or two, returned to 
my chamber, and opened a window, at which I flood 
for the fpace of five or fix feconds } the fhaking and 
the noife were by this time much lefiened, and flill 
kept decreafing, as though all would very foon be- 
_ come Hill and quiet. However, there was after this 
. a little repetition both of the trembling and the noife, 
though no ways to be compared to what had been 
before, fthen went to the other fide of the chamber 
for my w'atch, returning with it to the window, in 
order to obferve the time, which I did feven or eight 

feconds 


3 
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ftconds before the fhock was intirely over, it being 
then thirty-one minutes after four. People, I per¬ 
ceive, differ very widely refpedting the whole dura¬ 
tion of the earthquake, from the fir ft apparent fym- 
ptoms of it, till it was intirely over, fome fuppofing 
it to have been fix or feven minutes, fome four or 
five, and others fcarce more than one. According 
to the beft computation I am able to make, which 
is from what I did during the continuance of it, re¬ 
moving from one place to another, as related above, 

1 think it could be but little more, and certainly not 
much lefs, than two minutes. There was another 
fhock about an hour and ten minutes afterwards, 
which, though fmall in comparifon to the former, 
was yet univerfally perceived by thofe who were 
awake. The vifible effedts of the earthquake are 
very confiderable in the town j, to be fure much more 
confiderable than thofe of any other earthquake, 
which has been known in it Many chimnies, I 
conjedture (from obfervation) not much lefs than an 
hundred, are levelled with the roofs of the houfes: 
many more, I imagine not fewer than i z or i yoo 
are ihattered, and thrown down in part j fa that in 
fome places, efpecially on the low loofe ground, 
made by encroachments on the harbour, the ftreets 
are almoft covered with the bricks that have fallen- 
borne chimnies, though not thrown down, are 
diftocated, or broken feveral feet from the top, and- 
partly turn’d round, as upon a fwivel;. fome are. 
flioved on one fide horizontally, jutting over,, and 
juft; nodding to their fall: the gable ends of feveral: 
brick building^, perhaps of twelve or fifteen, are 
thrown down, and the roofs of fome houfes are- 
Von. 49< L 1 1 quite 
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«qulte broken in by the fall of the chimnies! foine 
pumps fuddenly dried up; the convulfions of the 
earth having choaked the fprings that fupplied them, 
or altered their courfe. Many clocks were alio 
flopped by being fo violently agitated. 

Thefe are the moft confiderable effeds of the 
•earthquake, which have fallen under my obfervation; 
for the fhaking of pewter, &c. from the fhelves feems 
.hardly worth mentioning after them. 

It is faid earthquakes are ufually preceded and fol¬ 
lowed by a great noife, which feveral fay they heard 
with this; but myfelf did not perceive any noife in 
this inftance, which I could take to be diftind from 
the concuffion and rattling of the things upon the 
furface of the earth, added to the roaring of the fea, 
which roaring had been fomething greater than is 
aifual for feveral days before. 

Some perfons likewife fpeak of obferving a glim¬ 
mering light at the beginning of the fliock, which 
lifted for fome time. But I have no remembrance 
of this, though I obferved with care, and now en¬ 
deavour to recoiled whatever was remarkable re¬ 
ceding a phenomenon fo unufual in this part of 
sthe world, and fo jufHy terrible in all. 


LETTER 
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LETTER XXI. 

An Account of the Earthquake felt in New York, 
Novem. iB, ijqq, in a Letter from Cadwallader 
Golden, Efq\ to Mr. Peter Collinfon, F. R. S. 


Read Mar. N the 18 th of laft November, a few 

17561 minutes paft four in the morning, 

I was awaked with the fhock of an earthquake, I 
felt the bed under me, and the houfe, (halting, in 
fuch a manner as to alarm me greatly. I plainly- 
heard the noife like that of carts on pavements, go¬ 
ing to the eaftward, with now and then a noife like 
the explofion of a great gun at a diftance. It was 
felt about four a clock at Philadelphia, and half af¬ 
ter four at Bofton, and was more violent to the eaft¬ 
ward than the weft ward; and there was an eruption 
at a place called Scituate, about twenty or thirty 
miles to the fouthward of Bofton. 

We have had the drieft fummer and autumn that 
ever was known: for fome days before the earth¬ 
quake, though the Iky was perfe&ly calm and fe- 
rene, the air was fo light, that the fmoke of the town 
by falling down was offenfive to our eyes, as we 
walked the ftreets; and my watch, for fome time be¬ 
fore it, went unufually flow. 

In the laft remarkable earthquake, which happen¬ 
ed about feventeen years ago, and nearly at the 
fame time of year, the weather preceding it was 
much the fame as now, attended with the felling of 
the fmoke in the town. 

8 tET- 


Decem. 9, 1755:. 

,N the 18 th of laft November, a few 
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LETTER XXII. 

An Account oj the Earthquake jelt in Pcnfylvank, 
Ncvem. 18, 1755, in a Letter to Mr. Peter Col- 
linfon, F. R. S. dated at Philadelphia, Decern. 1. 

J 755- 

Read Mar. lj, A BOUT four ©f the clock the 18 th 
17561 JLJL November lafi, this province 
was pretty generally alarmed with the fhock of an 
earthquake, which occafioned great confternation, 
but I do not hear of any damage that enfued, unleis 
the breaking fome China-ware and glaffes. I heard 
no noife like that of a milling wind, which was 
heard in many places } but felt a gentle fhaking of 
my bed, in fuch a manner as convinced me what it 
was, which continued to increafe, and the windows 
by the increafing trepidation of the earth began to 
rattle; fcme China on a cheft of drawers were moved 
pretty much. As I conje&ured, it gradually increafed 
for one minute, to fuch a degree as to open my cham¬ 
ber door, by drawing the bolt of the lock out of 
the ftaple. 

Some people think they felt its continuance five or 
fix minutes, but I think it did not exceed two, oof 
was it lefs. I felt the fhock of the two earthquakes 
in England; but they were little in companion ta 
this. 


END of Part I. 
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